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ABSTRACT 


The Boston Region Metropolitan Planning Organization (MPO) selected Route 
1A, and other roadways in and surrounding the Vinnin Square area in the Town 
of Swampscott, City of Salem, and Town of Marblehead, as the subject of a 
corridor study in federal fiscal year (FFY) 2016. The Route 1A-Vinnin Square 
Priority Corridor Study focuses on one of the locations identified in a regional 
needs assessment—conducted as part of the MPO’s Long-Range Transportation 
Plan, Charting Progress to 2040—used to guide investment decisions regarding 
transportation infrastructure improvements in the Boston region. The MPO 
prioritized this location for study after considering a number of factors: the need 
to address poor safety conditions and traffic congestion; the desire to enhance 
multimodal transportation; the need to maintain regional travel capacity; the 
interest in ensuring that, over time, corridor studies are funded in all subregions 
of the MPO’s planning area; and the potential for recommendations from the 
study to be implemented. 


Vinnin Square is a large commercial district and residential area of multi-family 
homes located primarily in Swampscott and including a section of Salem. Traffic 
from Vinnin Square directly impacts Marblehead. Commercial and residential 
development has significantly increased in the past decade, and will possibly 
continue to expand into Marblehead. As a result, there are a growing number of 
pedestrians and bicyclists in Vinnin Square; however, the current roadway 
configurations there inhibit walking and bicycling, and traffic safety, congestion, 
and mobility have become challenging issues. 


The MPO staff, working with the study’s advisory task force, developed 
improvements that would transform Route 1A and the ancillary streets around it 
into pedestrian- and bicyclist-friendly roadways, as well as a transportation 
corridor that serves all modes of transportation and maintains regional travel 
capacity. This study provides the City of Salem, the Towns of Marblehead and 
Swampscott, the Massachusetts Department of Transportation (MassDOT), and 
other stakeholders an opportunity to review, at a conceptual level, what would be 
required to address the deficiencies of Route 1A and the ancillary streets, before 
committing design and engineering funds to a roadway improvement project. 


This report summarizes the analyses and recommendations from the study. The 
first sections describe the existing conditions in the study area and the problems 
that were identified. The following sections provide an assessment of the safety 
and operational problems, and discuss the potential improvements. The report 
also includes technical appendices, which cite the methods used and data 
applied in the study, including detailed reports about intersection capacity 
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analyses. If implemented, the report’s recommendations would result in an 
improved roadway corridor where it is safe to walk or bicycle to the shops and 
businesses in Vinnin Square, recreational areas, and workplaces, and where 
traffic operates efficiently. 
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Chapter 1—Introduction 


Td. 


ORIGIN OF STUDY 


During the past five years, the Boston Region Metropolitan Planning 
Organization (MPO) has conducted five studies of priority corridors identified 
through the Needs Assessment of the Long-Range Transportation Plan (LRTP), 
and municipalities have been receptive to them.’ The studies provide cities and 
towns with the opportunity to review what is needed to improve a specific arterial 
segment, starting at the conceptual level, before committing design and 
engineering funds to a project. After reviewing the options, if a city or town 
initiates a project that qualifies for state and federal funds, the study’s 
documentation may be useful to both the Massachusetts Department of 
Transportation (MassDOT) and the project proponent. The information provided 
in the study’s report is useful for completing MassDOT Highway Division’s project 
initiation forms, identifying problems along the corridor, justifying the need for 
improvements and for funding resources, and providing improvement concepts to 
advance into preliminary design and engineering. 


The existing needs for all transportation modes in the MPO region were identified 
as part of the Needs Assessment of the LRTP, which guides the process of 
deciding which projects to fund in future Transportation Improvement Programs 
(TIPs). Current mobility needs in the MPO region, listed in the current LRTP, are 
as follows: 

e Maintaining and modernizing roadways with high levels of congestion and 

safety problems 
e Increasing the quantity and quality of walking and bicycling facilities 
e Improving the efficiency of transit service and adherence to schedules 


Based on previous and ongoing transportation-planning work—including the 
MPO’s Congestion Management Process (CMP) and MPO planning studies— 
MPO staff identified several priority arterial roadway segments that require 
maintenance, modernization, and safety and mobility improvements, and listed 
them in the LRTP. To address the problems that exist in some of these arterial 
segments, a study was included in the federal fiscal year (FFY) 2016 Unified 
Planning Work Program (UPWP).* Through this study, MPO staff recommend 





" Boston Region Metropolitan Planning Organization, Charting Progress to 2040: The New 
Long-Range Transportation Plan of the Boston Region Metropolitan Planning Organization, 
endorsed by the Boston Region MPO on July 30, 2015. 

* Boston Region Metropolitan Planning Organization, Unified Planning Work Program, Federal 
Fiscal Year 2016, endorsed by the Boston Region Metropolitan Planning Organization on July 
30, 2015. 
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conceptual improvements for one or more corridors, or several small sections 
within a corridor, which were identified in the CMP and LRTP Needs Assessment 
process. MPO staff select locations for study—considering municipal, 
subregional, and other public feedback—and collect data, conduct technical 
analysis, and recommend improvements. Recommendations from the study are 
sent to implementing agencies, which may choose to fund improvements through 
various federal, state, and local sources, separately or in combination. 


By focusing on arterial segments rather than intersections, planners can evaluate 
multimodal transportation needs comprehensively with the goal of creating 
“complete streets.” A holistic approach to analyzing problems and forming 
recommendations ensures that the needs of all roadways users—including 
pedestrians, bicyclists, motorists, and transit riders—are considered. Ultimately, 
this will result in roadways where it is safe to cross the street and walk or cycle to 
shops, schools, train stations, and recreational facilities, and where buses can 
run on time. Typically, the recommended improvements are within a roadway’s 
right-of-way and they take into account the needs of abutters and roadway users, 
and the interests and support of stakeholders. 
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Chapter 2—Background and Objectives 


2.1 


SELECTION PROCESS 


Following a selection process based on safety conditions,? congested 
conditions,* multimodal significance,° regional significance,° regional equity,’ and 
implementation potential,® the Route 1A-Vinnin Square Priority Corridor Study in 
the City of Salem and Towns of Marblehead and Swampscott was selected and 
approved for study on April 2, 2015, by the MPO. The study location was 
selected from a list of 54 arterial segments in 39 municipalities in the MPO 
region. A copy of the technical memorandum about the selection process is 
included in Appendix A. MassDOT Highway Division District 4, MassDOT Office 
of Transportation Planning, the City of Salem, and the Towns of Marblehead and 
Swampscott supported the study of the Vinnin Square area. They participated by 
collecting data needed for the analyses, reviewing documentation on existing 
conditions, identifying problems, and developing improvements to mitigate the 
problems. 


3 Safety Conditions: The location has a higher-than-average crash rate for its functional class; 
contains a crash cluster that makes it eligible for Highway Safety Improvement Program 
(HSIP) funding; contains a crash location on MassDOT Highway Division’s Top High Crash 
Locations Report; or has a significant number of pedestrian and bicycle crashes (two or more 
per mile). 

“ Congested Conditions: The travel time index is at least 1.3. 

° Multimodal Significance: The roadway carries one or more bus routes or is adjacent to a 
transit stop or station; the roadway supports bicycle or pedestrian activities or there is a 
project planned that will support these activities; there is a need to accommodate pedestrians 
and bicyclists and improve transit on the roadway; or there is a significant amount of truck 
traffic on the roadway serving regional commerce. 

® Regional Significance: The roadway is on the National Highway System; carries a significant 
portion of regional traffic (Average Daily Traffic of 20,000 vehicles or more); lies within 0.5 
miles of environmental-justice transportation analysis areas or zones; or is essential for the 
region’s economic, cultural, or recreational development. 

’ Reginal Equity: To ensure that, over time, all subregions in the MPO’s planning area receive 
UPWP planning studies, during each funding cycle MPO staff select no more than one 
location per subregion for potential study, and choose a location in a different subregion from 
the location studied in the preceding cycle. 

3 Implementation Potential: The study location is proposed by the jurisdictional agency or 
agencies for the roadway; proposed or prioritized by a subregional group; or identified as a 
priority for improvement by other stakeholders. 

* Technical Memorandum, dated April 2, 2015, to the Boston Region Metropolitan Planning 
Organization, Federal Fiscal Year (FFY) 2016 Priority Corridors for Long-Range 
Transportation Plan (LRTP) Needs Assessment: Selection of Study Locations. 
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2.2 


2.3 


STUDY LOCATION 


Figure 1 shows a regional map with the arterial roadway segments in the study 
area indicated in red (all figures are included at the end of the report). Vinnin 
Square is a large commercial district—made up of three large shopping areas 
with large chain stores, restaurants, and medical and office complexes—and 
residential area with numerous multi-family developments located primarily in 
Swampscott and a section of Salem. Traffic from Vinnin Square directly impacts 
Marblehead. 


Vinnin Square is largely served by Route 1A (Paradise Road in Swampscott and 
Loring Avenue in Salem) and ancillary streets, including Essex Street, Tedesco 
Street, and Vinnin Street. All of the streets have two-lanes and widen at the 
major signalized intersections to include turn lanes. Over the past two decades, 
Vinnin Square has seen a high concentration of commercial and multi-family 
development. Swampscott, most noticeably, has seen a marked increase in 
development activity, which the town has encouraged in order to improve the 
viability of this commercial district. As a result, there is a growing number of 
pedestrians and bicyclists in Vinnin Square, and traffic safety, congestion, and 
mobility have become challenging issues. In addition, substantially more people 
from the neighboring residential areas on Route 1A, Loring Avenue, Essex 
Street, and Tedesco Street are walking, bicycling, and riding buses, and 
conditions for these users are expected to worsen in the future because of 
increasing congestion and lack of pedestrian and bicycle amenities. 


STUDY VISION AND GOALS 


The City of Salem and the Towns of Marblehead and Swampscott are 
envisioning a safe transportation network that would transform Vinnin Square into 
a vibrant area linking all three communities and that would balance the needs of 
motorists with the needs of pedestrians and bicyclists by increasing the quantity 
and quality of infrastructure for walking, biking, and bus transit. '° 


The goal is to improve the existing transportation system and make it more 
efficient by reducing congestion, increasing safety for motorists, pedestrians, and 
bicyclists; improving connectivity by closing gaps in the sidewalk network; 
providing continuous and usable shoulders or bike lanes; and connecting people 
to places to support economic activities and livable communities. Towards that 
end, the objectives of this study were as follows: 





0 The Healthy Transportation Compact is a key requirement of the landmark transportation reform legislation, 
signed into law in June 2009, that aims to facilitate transportation decisions that balance the needs of all 
transportation users, expand mobility, improve public health, support a cleaner environment, and create 
stronger communities. 
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2.4 


e Document existing problems. 

e Examine traffic flow and capacity. 

e Analyze safety for pedestrians, bicyclists, motorists, and bus riders. 
e Determine pedestrian, bicyclists, motorists, and bus riders’ needs. 
e Develop multimodal transportation improvements. 


PUBLIC PARTICIPATION 


An advisory task force—composed of representatives from the City of Salem, 
Towns of Swampscott and Marblehead, MassDOT, and interest groups—was 
established to participate in this study. MPO staff met with the task force twice. In 
the first meeting they discussed the work scope and existing problems, such as 
lack of accommodation for bicyclists, long crosswalks, lack of pedestrian refuge 
areas, and high speeds of vehicles. In the second meeting, MPO staff presented 
the existing conditions, analyses, proposed improvements, and obtained 
comments. This report reflects the task force’s feedback. Appendix A includes a 
list of task force members and their comments. 
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Chapter 3—Characteristics of the Corridor 


ari 


3.1.1 


ROADWAYS 


The roadways which were the focus of this study are shown in Figure 2 and listed 
below: 

e Route 1A (Paradise Road) in Swampscott 

e Route 1A (Loring Avenue) in Salem 

e Essex Street and Loring Avenue in Salem and Swampscott 

e Vinnin Street in Swampscott 

e Tedesco Street in Marblehead 

e Salem Street in Swampscott 


Figure 3 shows the roadway jurisdiction, which identifies the authority and 
obligation of agencies to administer, control, construct, maintain, and operate a 
highway subject to the provisions of the Commonwealth of Massachusetts. When 
an agency has jurisdiction of a street or highway, that agency is responsible for 
the upkeep of that highway, including reconstruction, signing, and maintenance. 
All of these responsibilities remain with the agency until the jurisdiction is 
transferred to another authority. 


Figure 4 shows the functional class of the roadways in and around the study 
area. The functional class identifies a roadway according to the character of 
traffic service that it is intended to provide and the degree of access to the 
roadway (access control). There are three roadway functional classifications: 
arterial, collector, and local roads. Arterial roadways provide the highest level of 
service for the longest uninterrupted distance, with some degree of access 
control. Collector streets provide a less highly developed level of service at a 
lower speed for shorter distances by collecting traffic from local roads and 
connecting them with arterials. Local roads primarily provide direct access to 
abutting land parcels, such as residential areas. 


Route 1A 


The 2.5 mile section of Route 1A (Paradise Road and Loring Avenue) in the 
study area is a two-lane undivided roadway with turn lanes at designated 
locations (mostly at signalized intersections). The roadway is directionally 
designated as a north-south principal arterial roadway under the jurisdiction of 
MassDOT. It connects Salem and several communities to the north—Danvers, 
Peabody, and Wenham—as well as Swampscott and several cities to the 
south—Lynn, Revere, Boston, Chelsea, and Everett. In addition, Route 1A 
provides access to Marblehead to the east via Tedesco Street. Route 1A is part 
of the National Highway System (NHS) program; as such, projects to improve 
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3.1.2 


3.1.3 


3.1.4 


Route 1A are eligible for federal funds. Route 1A serves regional and local traffic, 
the right-of-way varies between 50 and 60 feet wide in the study area, and the 
posted speed limit varies from 30 to 35 miles per hour (mph) in both 

directions. ''The land uses adjacent to the roadway are mixed—commercial, 
residential, and recreational. 


Essex Street and Loring Avenue 


The segment of Essex Street and Loring Avenue in the study area is 
approximately 0.75 miles long. The two roadways create a continuous artery, and 
thus are both directionally designated as north-south arterial roadways under the 
jurisdictions of the City of Salem (for Loring Avenue) and Town of Swampscott 
(for Essex Street). Both are two-lane undivided roadways with turn lanes at the 
signalized intersections. They connect to Vinnin Square and serve regional and 
local traffic. Both roadways are classified as minor arterials and they are not part 
of the NHS program. The right-of-way varies between 46 and 55 feet wide, and 
the posted speed limit is 30 mph in both directions. The land uses adjacent to the 
roadway are mixed—commercial, residential, and cemetery. 


Tedesco Street and Vinnin Street 


The segment of Tedesco Street and Vinnin Street in the study area is 
approximately 0.8 miles long. The two roadways create a continuous artery, and 
thus are both directionally designated as east-west arterial roadways under the 
jurisdictions of the Town of Marblehead (for Tedesco Street) and Town of Salem 
(for Vinnin Street). Both are two-lane undivided roadways with turn lanes at the 
signalized intersections. Both roadways, east of Route 1A, are classified as 
principal arterials on the NHS program, thus projects to improve them are eligible 
for federal funds. The right-of-way varies between 40 and 48 feet wide, and the 
posted speed limit is 35 mph in both directions. The land uses adjacent to both 
streets are mixed— residential, recreational, and commercial. 


Salem Street 


The approximately 0.3 mile section of Salem Street in the study area is a two- 
lane undivided roadway. The roadway is directionally designated as a north- 
south minor arterial roadway under the jurisdiction of the Town of Swampscott. 
Salem Street provides access to Vinnin Square and it connects via Vinnin Street 
and Sunbeam Lane. The roadway is classified as a minor arterial and it is not on 
the NHS program. The right-of-way is about 50 feet wide and the posted speed 
limit is 30 mph in both directions. The land uses adjacent to the roadway are 
mixed—commercial, recreational, and residential. 


" Right-of-way is defined as the land or interest therein, acquired for or devoted to a 
highway. 
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3.2.1 


3.2.2 


MAJ OR INTERSECTIONS 


Several minor arterials, collector streets, business driveways intersect Route 1A, 
Essex Street, and Tedesco Street to form signalized intersections. These 
intersections, shown in Figure 5, are described below. The intersections are 
listed from south to north. 


Route 1A and Ellis Road Intersection 


Ellis Road is a city-owned local street in Swampscott that intersects Route 1A to 
form a four-leg signalized intersection. MassDOT has jurisdiction over this 
intersection and is responsible for implementing improvements to the 
intersection. Each of the approaches to the intersection has one travel lane. The 
intersection is equipped with an Eagle DP 300 signal controller and has a semi- 
actuated traffic-control system with functioning push-button pedestrian signals. 
The signal equipment lacks an Opticom system for emergency preemption. The 
traffic signal heads are mounted on a mixture of mast-arm and post mounts. 
There are crosswalks on all legs of the intersection; however, the curb ramps do 
not meet MassDOT or American with Disabilities Act (ADA) standards as they 
lack detectable warning plates. A bus stop is located on each side of Route 1A 
south of the intersection. The land uses adjacent to the intersection are primarily 
residential, although, the Clarke Elementary School is located in the northwest 
corner of the intersection. 


Route 1A and Vinnin Liquor Driveway Intersection 


The driveway to Vinnin Liquors and Whole Foods is privately owned. It intersects 
Route 1A to form a three-leg signalized intersection. MassDOT, which has 
jurisdiction over this intersection, is responsible for implementing improvements 
to it. Each of the Route 1A approaches has one through travel lane in each 
direction and an exclusive left-turn lane on the southbound approach. The Vinnin 
Liquor and Whole Foods driveway has two travel lanes on its approach: one for 
left turns and one for right turns. The intersection is equipped with a Peek 3000E 
signal controller and has a fully actuated and coordinated traffic control system 
with functioning push-button pedestrian signals and an Opticom system for 
emergency preemption. The signal heads are mounted on a mixture of mast-arm 
and post mounts. There are crosswalks with curb ramps, but they do not meet 
MassDOT or ADA standards because they lack detectable warning plates. A bus 
stop is located on each side of Route 1A, but there are no bus stop signs, 
shelters, or benches. The intersection curb radii are adequate for trucks and 
buses servicing commercial and retail businesses in the area. The land uses 
adjacent to the intersection are mixed—commercial and residential. 
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3.2.3 


3.2.4 


Route 1A and Swampscott Mall and Vinnin Square Plaza 
Driveways Intersection 


The driveways to Swampscott Mall and Vinnin Square Plaza are privately owned. 
They intersect Route 1A to form a four-leg signalized intersection. MassDOT has 
jurisdiction over this intersection. It is one of the critical intersections in the 
corridor as there are high traffic volumes on both Route 1A and the driveways. 
Near the intersection, Route 1A has two lanes on the northbound approach (an 
exclusive left-turn lane and through/right-turn lanes) and three lanes on the 
southbound approach (an exclusive left-turn lane, through lane, and exclusive 
right-turn lane). The Swampscott Mall driveway has three travel lanes on the 
approach (an exclusive left-turn lane, through lane, and exclusive right-turn lane), 
while the Vinnin Square Plaza driveway has two travel lanes (an exclusive left- 
turn lane and through/right-turn lanes). The intersection is equipped with a Peek 
3000E signal controller and has a fully actuated and coordinated traffic signal 
system with an Opticom system for emergency preemption. The signal heads are 
mounted on a mixture of mast-arm and post mounts. There are functioning push- 
button pedestrian signals only for crossing Route 1A. There are no crosswalks or 
push-button pedestrian signals for crossing either of the mall driveways. The curb 
ramps do not meet MassDOT’s standards because they lack detectable warning 
plates. A bus stop is located on each side of Route 1A, but neither has a shelter. 
The intersection curb radii are adequate for trucks and buses servicing 
commercial and retail businesses in the area. The land use in the vicinity is 
commercial. 


Essex Street and Swampscott Mall Driveway Intersection 


Essex Street and the Swampscott Mall driveway intersect to form a three-leg 
signalized intersection. The Town of Swampscott has jurisdiction over this 
intersection. Each of the Essex Street approaches has two travel lanes: on the 
southbound approach (an exclusive left-turn lane and a through lane) and on the 
northbound approach (an exclusive right-turn lane and a through lane). The mall 
driveway has two travel lanes at the approach: one for left turns and one for right 
turns. The intersection is equipped with a Peek 3000E signal controller and has a 
fully actuated traffic signal system with functioning pedestrian signals. The signal 
heads are mounted on a mixture of mast-arm and post mounts. There are 
crosswalks with curb ramps, but the ramps do not meet MassDOT or ADA 
standards because they lack detectable warning plates. A bus stop is located on 
each side of Essex Street, but neither has a shelter. The intersection curb radii 
are adequate for trucks and buses. The land uses near the intersection are 
mixed—commercial and industrial. 
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3.2.5 


3.2.6 


3.2.7 


Route 1A and Vinnin Street Intersection 


Vinnin Street is a city-owned minor collector in Salem that intersects Route 1A to 
form a four-leg signalized intersection. MassDOT has jurisdiction over this 
intersection. Each of the Route 1A approaches has two travel lanes (a shared 
through/left-turn lane and a shared through/right-turn lane). Vinnin Street has two 
travel lanes on the eastbound approach (an exclusive left-turn lane and a 
through/right-turn lane) and three lanes on the westbound approach (an 
exclusive left-turn lane, through lane, and exclusive right-turn lane). The 
intersection is equipped with a Peek 3000E signal controller and has a fully 
actuated and coordinated traffic control system with functioning push-button 
pedestrian signals. An Opticom system for emergency preemption has been 
installed. The signal heads are mounted on mast-arm mounts. There are 
crosswalks with curb ramps, but they do not meet MassDOT or ADA standards 
because they lack detectable warning plates. A bus stop is located on each side 
of Route 1A, but neither has a shelter with a bench. The intersection curb radii 
are adequate for trucks and buses servicing commercial business activities. The 
land uses in the area are commercial—mostly retail services. 


Vinnin Street and Loring Avenue Intersection 


Vinnin Street intersects Loring Avenue, a city-owned street, to form a four leg 
signalized intersection. The City of Salem has jurisdiction over the roadways and 
the intersection. Loring Avenue’s southbound approach has two travel lanes (an 
exclusive left-turn lane and through/right-turn lane) and three travel lanes on the 
northbound approach (an exclusive left-turn lane, through lane, and exclusive 
right-turn lane). Vinnin Street has two lanes on the westbound approach (an 
exclusive left-turn lane and through/right-turn lane) and one lane on the 
eastbound approach for all traffic movements. The intersection is equipped with a 
Peek 3000E signal controller and has a fully actuated and coordinated traffic 
signal system with functioning push-button pedestrian signals. The signal 
equipment has an Opticom system for emergency preemption. The signal heads 
for the traffic movements are mounted on mast-arm mounts. There are 
crosswalks with curb ramps, but the curb ramps do not meet MassDOT or ADA 
standards because they lack detectable warning plates. A bus stop is located on 
each side of Loring Avenue, but neither has a bus shelter. The intersection curb 
radii are adequate for trucks and buses. The land uses in the area are mixed 
commercial and residential. 


Route 1A (Paradise Road) and Route 1A (Loring Avenue) 
Intersection 


Route 1A’s local name changes at the Salem-Swampscott line from Loring 
Avenue on the Salem side to Paradise Road on the Swampscott side. Loring 
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3.2.8 


3.2.9 


Avenue intersects Route 1A to form a three-leg signalized intersection. 
MassDOT has jurisdiction over this intersection. Each of the approaches at the 
intersection has two travel lanes: the northbound approach has an exclusive left- 
turn lane and through lane; the southbound approach has a through lane and 
exclusive right-turn lane; and the eastbound approach has an exclusive left-turn 
lane and exclusive right-turn lane. The intersection is equipped with a Peek 
3000E signal controller and has a fully actuated and coordinated traffic signal 
system with functioning push-button pedestrian signals. The signal heads are 
mounted on a mixture of mast-arm and post mounts and the equipment includes 
an Opticom system for emergency preemption. There are crosswalks with curb 
ramps at all corners of the intersection, but the curb ramps do not meet 
MassDOT or ADA standards because they lack detectable warning plates. A bus 
stop is located on each side of Route 1A north of the intersection, but neither has 
a bus shelter. The intersection curb radii are adequate for trucks and buses. The 
land uses near the intersection are commercial and residential. 


Vinnin Street and Salem Street Intersection 


Salem Street is a city-owned minor arterial in Salem that intersects Vinnin Street 
to form a three-leg signalized intersection. The City of Salem has jurisdiction over 
this intersection. Each approach of Vinnin Street has two lanes: the eastbound 
approach has an exclusive right-turn lane and through lane, and the westbound 
approach has a shared through/left-turn lane and through lane. Salem Street’s 
northbound approach has two lanes, an exclusive left-turn lane and exclusive 
right-turn lane. The intersection is equipped with a Peek 3000E signal controller 
and has a fully actuated traffic signal system with functioning pedestrian signals 
and an Opticom system for emergency preemption. The signal heads are a 
mixture of mast-arm and post mounts. There are crosswalks with curb ramps, but 
the curb ramps do not meet MassDOT or ADA standards because they lack 
detectable warning plates. A bus stop is located on each side of Salem Street. 
The intersection curb radii are adequate for trucks and buses. The land uses 
near the intersection are commercial and recreational. 


Tedesco Street and Leggs Hill Road Intersection 


Leggs Hill Road is a town-owned collector street in Marblehead that intersects 
Tedesco Street to form a three-leg unsignalized intersection. The Town of 
Marblehead has jurisdiction over this intersection. All of the Tedesco Street 
approaches and Leggs Hill Road’s southbound approach have one lane for all 
traffic movements. Tedesco Street is the major street at the intersection and its 
traffic is not controlled. Leggs Hill Road is the minor street and its traffic is 
controlled by a stop sign. The Town of Marblehead recently installed a crosswalk 
on Tedesco Street that is equipped with a rectangular rapid flash beacon, but 
Leggs Hill Road still lacks a crosswalk. There are curb ramps at the intersection, 
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but they do not meet MassDOT’s standards since they do not have detectable 
warning plates. The land use near the intersection is residential. 


3.2.10 Route 1A and Leggs Hill Road Intersection 


Leggs Hill Road is a city-owned collector road in Salem that intersects Route 1A 
to form a three-leg unsignalized intersection. MassDOT has jurisdiction over this 
intersection. The intersection is located in a sharp horizontal curve that limits 
sight lines and distances for drivers on Route 1A. At the intersection, each 
approach of Route 1A has two lanes: the northbound approach has a through 
lane and right-turn lane, and the southbound approach has a through lane and 
left-turn lane. Leggs Hill Road westbound has one lane on its approach serving 
all traffic movements. Route 1A is the major street at the intersection and its 
traffic is not controlled. Leggs Hill Road is the minor street and its traffic is 
controlled by a stop sign. There is a sidewalk on the east side of Route 1A, but 
none on the west side. The sidewalk has curb ramps at Leggs Hill Road, but the 
curb ramps do not meet MassDOT or ADA standards because they lack 
detectable warning plates. The crosswalk on Route 1A is located south of the 
intersection because of a horizontal curve that limits sight distance on Route 1A. 
There is no crosswalk on Leggs Hill Road connecting the sidewalks. A bus stop 
is located on each side of Route 1A. The intersection curb radii are adequate for 
trucks and buses. The land uses near the intersection are recreational and 
educational. 


3.2.11 Route 1A and Harrison Road Intersection 


Harrison Road is a city-owned road in Salem that intersects Route 1A to form a 
three-leg signalized intersection. MassDOT has jurisdiction over this intersection. 
The Route 1A approaches at the intersection have two lanes: the northbound 
approach has an exclusive left-turn lane and through/right-turn lane, and the 
southbound approach has an exclusive right-turn lane and through lane. Harrison 
Road’s eastbound approach has one lane serving all traffic movements. The 
intersection is equipped with a TCT LMD 9200 signal controller and has a fully 
actuated and uncoordinated traffic signal system with functioning pedestrian 
signals, and an Opticom system for emergency preemption. The signal heads 
are mounted on mast-arm mounts. There are sidewalks on both sides of Route 
1A and Harrison Road and crosswalks with curb ramps for crossing both streets, 
but the curb ramps do not meet MassDOT or ADA standards because they lack 
detect warning plates. A bus stop is located on each side of Route 1A south of 
the intersection; despite the large number of bus boardings and alightings at 
these stops, there are no shelters. The intersection curb radii are adequate for 
trucks and buses. The land uses near the intersection are residential and 
educational; Harrison Road provides access to the Salem State University South 
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Campus, which in the future will become the new site for the Horace Mann 
Laboratory School. 


3.2.12 Route 1A and Pickman Road Intersection 


3.3 


3.3.1 


3.3.2 


Pickman Road is a city-owned street that intersects Route 1A to form a three-leg 
signalized intersection. MassDOT has jurisdiction over this intersection. The 
Route 1A approaches have one lane serving all traffic movements at each 
approach. Pickman Road’s eastbound approach has one lane serving all traffic 
movements. The intersection is equipped with an EPAC 300 signal controller and 
has a semi-actuated, uncoordinated traffic signal system with functioning 
pedestrian signals. The signal heads are mounted on both mast-arm and post 
mounts. The signal system has no Opticom system for emergency preemption. 
There are sidewalks on both sides of Route 1A and Pickman Road and 
crosswalks with curb ramps for crossing both streets, but the curb ramps do not 
meet MassDOT or ADA standards because they lack detectable warning plates. 
A bus stop is located on each side of Route 1A at the intersection. The 
intersection curb radii are adequate for trucks and buses. The land use near the 
intersection is primarily residential. 


LAND USE AND DEVELOPMENT 


The map in Figure 6 shows the general land-use designation for the area 
surrounding the roadways that are the focus of this study. The land uses include, 
but are not limited to, residential, commercial, educational, park and recreation, 
and cemetery. Based on discussions with representatives from Marblehead, 
Salem, and Swampscott, the following are the recent and planned developments 
in the area that impact the area’s traffic flow. 


Potential Redevelopment of Existing and Vacant Parcels 


The City of Salem and the Towns of Marblehead and Swampscott expect 
redevelopment of some of the existing land parcels in the vicinity of Vinnin 
Square. Over the past decade, Vinnin Square has seen a high concentration of 
commercial and multi-family home development. Most notably, Swampscott has 
seen a marked increase in development activity, which the town has encouraged 
in order to improve the viability of this commercial district. In addition, the vacant 
parcel of land adjoining the Tedesco Country Club, which is part of an overlay 
district in both Marblehead and Salem, is zoned to allow for high-density 
residential development of 30 units per acre. Redevelopment of existing and 
vacant parcels is expected to continue at Vinnin Square into the future. 


Salem School Swap 
Salem State University and the City of Salem have plans to move the 
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3.4 


3.4.1 


3.4.2 


Horace Mann Laboratory School, which is currently located off of Route 1A 
(Loring Avenue) at the North Campus, to the South Campus off Harrison Road. 
According to the Salem News, Sasaki Associates, a planning firm based in 
Watertown, has been hired by the University to help put together plans for the 
University's North Campus. '? Moving the Horace Mann Laboratory School to the 
South Campus would impact traffic on Route 1A, as access to Harrison Road is 
only available via Route 1A. The move would require that a comprehensive Safe 
Routes to School (SRTS) study be undertaken to identify appropriate routes to 
the new school, the needs of pedestrians and bicyclists, and safety 
improvements that would encourage students and parents to walk and bike to 
school. As Route 1A is the primary roadway connecting to Harrison Avenue, this 
section of Route 1A would need improvements to accommodate school buses 
and the additional traffic to the site during school openings and closings. Safety 
for pedestrians and bicyclists when crossing Route 1A is a priority and should be 
evaluated in light of the school swap. This study looked at improvements on 
Route 1A that would benefit or facilitate the school swap, but a comprehensive 
SRTS study is needed to address impacts on other streets. 


PLANNED PROJ ECTS AND STUDIES 


Figure 7 shows the planned projects and previous studies that addressed the 
study area or its surroundings. The improvements developed in this study 
considered and incorporated recommendations from the previous studies. 


Canal Street Rail Trail Construction (Phase 2) 


The Canal Street Rail Trail project will construct 0.6 miles of shared-use, off-road 
path to close the gap between the Marblehead Rail Trail and the shared-use path 
that extends from Canal Street to Mill Street in Salem. The new trail will be 10 
feet wide with two-foot shoulders. The project includes the relocation of a railroad 
spur. Funding for the project is programmed in the Boston Region MPO’s FFY 
2019 TIP. As of March 16, 2016, the project was at the 25 percent design 
stage. '° 


Reconstruction on Canal Street, from Washington Street and Mill 
Street to Loring Avenue and J efferson Avenue 
The improvements to Canal Street include reconstruction of the roadway 


pavement, curbing, and sidewalks. Wheelchair ramps and pedestrian crossings 
will be added where appropriate to improve pedestrian safety. Additional 





= http://www.salemnews.com/...s/salem-state-unveils-early-vision-for-school-campus- 
swap/article_9e2cd695-1683-5215-8d77-8d3cde7d9cb8.html[1 1/6/2016 12:36:54 PM] 

'S MassDOT Highway Division, Project Information Database, based on data queried on 
November 7, 2016. http://www.massdot.state.ma.us/highway/ProjectInfo.aspx 
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3.4.3 


3.4.4 


improvements, such as tree plantings and ornamental lighting, and curb 
extensions will be incorporated. Pavement markings will be painted to define the 
parking areas and provide defined shoulder areas for use by bicyclists. Drainage 
improvements will be constructed, the roadway crown will be adjusted to provide 
a consistent cross slope, and locations that have settled will be repaired. 
Driveway access issues will be more clearly defined so that ways to improve 
safety for vehicles entering and exiting local businesses can be identified. Traffic 
signals at Mill Street and Washington Street and at Loring Avenue and Jefferson 
PCE will be updated. This project was under construction as of October 15, 
2016. 


Road Safety Audit, Route 1A (Loring Avenue), Salem 


In collaboration with the City of Salem, the Salem State University Police 
Department, and MassDOT, a road safety audit (RSA) was conducted along the 
segment of Route 1A between Intervale Road and Harrison Road in Salem. '° 
The RSA was conducted in response to concerns from the city and the university 
regarding safety along this section of roadway. Thirty-three crashes occurred on 
the roadway segment in the span of approximately three and a half years, 
including a fatal crash in June 2013 in which a pedestrian died. The crash rate for 
the segment is about 2.0 crashes per million vehicles entering, which is below 
the state average for principal arterials. The purpose of this RSA was to identify 
both short- and long-term safety improvements that could be made to increase 
safety along the corridor. Potential short-term, low-cost improvements could be 
considered by the responsible agency for immediate implementation, as 
appropriate. The Route 1A-Vinnin Square Priority Corridor Study considered the 
recommendations of the RSA in developing proposed improvements for that 
section of Route 1A. 


Road Safety Audit, 450 Paradise Road (Route 1A) at Swampscott 
Mall in Swampscott 


MassDOT identified the segment of Route 1A (Paradise Road) at the 
Swampscott Mall as a high crash cluster location for vehicles, based on 2010-12 
crash data. Because it is a high-crash location, MassDOT required a RSA to be 
conducted. '® Recommendations from the RSA are expected to be incorporated 
into MassDOT project number 607761, which primarily consists of improvements 
to Route 1A at the intersection of Swampscott Mall and Vinnin Square Plaza. The 





"* Ibid 

' Road Safety Audit, Loring Avenue, Salem, prepared for Massachusetts Department of 
Transportation, November 2013. 

'® Road Safety Audit, 450 Paradise Road (Route 1A) at Swampscott Mall in Swampscott, 
Massachusetts, Prepared for Massachusetts Department of Transportation, August 27, 2015. 
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3.4.5 


Route 1A-Vinnin Square Priority Corridor Study considered the recommendations 
of the RSA in developing proposed improvements for that section of Route 1A. 


Traffic Impact Study, Assisted-Living Residential Development 


The purpose of this traffic impact study is to evaluate existing and projected 
traffic, operational, and safety conditions in the vicinity of the proposed assisted- 
living residential development located at 224 Salem Street in Swampscott, and 
identify measures to mitigate potential project-related traffic impacts on the 
surrounding roadways, if necessary. McMahon Associates reviewed the existing 
traffic operations and potential traffic impacts from the new facility and, based on 
the analysis, determined that the projected traffic increases associated with both 
the background traffic growth (traffic volumes projected for the area) and the 
traffic generated by the new assisted-living facility could be accommodated on 
the roadways in the area. In addition, the study determined that with the 
proposed facility in place, safe and efficient access will be provided to the site. '” 


"” Assisted Living Residential Development, Traffic Impact Study, Swampscott, Massachusetts, 
January 2015. 
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4.1 


4.2 


Chapter 4—Existing Transportation 


DATA COLLECTION 


MassDOT Highway Division’s Traffic Data Collection Section performed turning 
movement counts (TMCs) at the intersections in the study area in April 2016, 
while schools were in session. The counts were conducted during the weekday 
AM peak travel period (7:00 AM—9:00 AM), the weekday PM peak travel period 
(4:00 PM-—6:00 PM), and the Saturday midday travel period (12:00 AM—2:00 PM). 
Heavy vehicles such as school buses, transit buses, and trucks were counted 
separately. Pedestrian and bicycle counts were conducted simultaneously with 
the TMCs. 


In addition, the Traffic Data Collection Section conducted automatic traffic 
recorder (ATR) counts at five locations on Route 1A, Essex Street, Tedesco 
Street, and Salem Street. The ATR counts are continuous 48-hour traffic counts 
used to determine the average weekday traffic (AWDT) on a roadway. The 
Traffic Data Collection Section also collected spot-speed data at the same five 
locations. Similar to the ATR counts, the spot-speed data are continuous 48-hour 
records. The TMC, AWDT, and spot-speed data are included in Appendix B. 


DAILY TRAFFIC VOLUMES 


Figure 8 shows the AWDT at the five locations. The AWDT value ranges are as 
follows: 

e 19,000 to 20,000 vehicles per day on Route 1A 

e 18,000 to 19,000 vehicles per day on Essex Street and Loring Avenue 

e 15,000 to 16,000 vehicles per day on Tedesco Street 

e 6,000 to 7,000 vehicles per day on Salem Street 


Figure 9 shows the daily distribution of the hourly traffic volumes at the five 
locations. The daily distributions show peak-period volumes in the range of 800 
to 1,000 vehicles per hour (vph) in both directions of Route 1A. Outside of the 
AM and PM peak periods, the traffic volumes in each direction of Route 1A are in 
the range of 400 to 600 vph. The estimated capacity of a two-lane roadway is 
about 800 to 1000 vph per direction, and the capacity of a four-lane roadway is 
about 1,600 to 1,800 vph per direction. Therefore a two-way, two-lane roadway 
should be adequate for traffic on Route 1A and the ancillary streets, except at the 
signalized intersections where turn lanes are justified. 
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4.4 


TURNING MOVEMENT VOLUMES 


Figure 10 shows the turning movement volumes at the major intersections during 
the weekday AM peak hour (7:30-8:30 AM), weekday PM peak (4:45 PM-5:45 
PM), and Saturday PM peak (12:00—1:00 PM). Based on the turning movement 
volumes, MPO staff determined the following: 

e The traffic in the corridor consists of pass-thorough commuter traffic and 
traffic going to shopping, school, and recreational destinations in the 
study area. 

e The peak flow direction is southbound during the AM peak period and 
northbound during the PM peak period. 

e The following are the critical intersections controlling traffic flow in the 
corridor: 

o Route 1A at the driveway to Vinnin Liquor and Whole Foods 
o Route 1A at the driveway to Swampscott Mall 

o Route 1A at Vinnin Street 

o Route 1A at Loring Avenue 


PEDESTRIAN TRAFFIC VOLUMES 


Table 1 presents the number of pedestrians observed at the major intersections 
in the study area during the two-hour weekday AM peak period and the two-hour 
weekday PM peak period on Tuesday, April 12, 2016, and the two-hour Saturday 
PM peak period on April 9, 2016. These volumes may be low because of the 
colder than usual weather in April and the high traffic volume during peak 
periods. Nonetheless, significant pedestrian activity was observed in the corridor 
as people walked to access residential and recreation areas, schools, and 
commercial services. 


TABLE 1 
Pedestrian and Bicycle Volumes 
Intersection Pedestrians Bicyclists 
Route 1A at Ellis Road 98 a 
Route 1A at Vinnin Liquor Driveway 42 4 
Route 1A at Swampscott Mall 58 3 
Route 1A at Vinnin Street 42 2 
Route 1A at Loring Avenue 18 Ti 
Route 1A at Leggs Hill Road 11 7 
Route 1A at Harrison Road 32 11 
Route 1A at Pickman Road 24 0 
Essex Street and Swampscott Mall Driveway 30 8 
Loring Avenue at Vinnin Street 21 4 
Vinnin Street at Salem Street 8 a) 
Tedesco Street at Leggs Hill Road 9 4 





Source: Central Transportation Planning Staff. 
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4.5 


4.6 


4.7 


4.8 


BICYCLE TRAFFIC VOLUMES 


Table 1 presents the number of bicyclists observed at the major intersections in 
the study area during the two-hour weekday AM peak period and the two-hour 
weekday PM peak period on Tuesday, April 12, 2016, and the two-hour Saturday 
PM peak period on April 9, 2016. These volumes may be low because of the 
colder than usual weather in April, high traffic volume during peak periods, and 
the lack of amenities that provide safety and comfort for bicyclists, such as 
functioning shoulders or bike lanes. Despite these adverse conditions, the counts 
indicate that bicyclists are using the area roadways. 


HEAVY VEHICLES VOLUMES 


The percentage of heavy vehicles (light-goods vehicles, buses, single-unit trucks, 
and semi-trucks) observed at the intersections ranges between 2.0 and 5.0 
percent of the total traffic on a weekday and between 1.0 and 3.0 percent ona 
Saturday. These rates are not considered particularly high for peak-period traffic 
conditions. The percentages of heavy vehicles are included in the TMC in 
Appendix B. 


SPOT SPEEDS 


Figure 11 shows the results of the spot-speed data collected on the roadways in 
the study area. Spot speeds are vehicle speeds observed at a specific location. 
The data gathered in spot-speed studies are useful for making decisions about 
safety applications, such as setting speed limits, evaluating speed problems, and 
assessing speed as a contributing factor in crashes. The average spot speeds 
observed in the corridor range between 25 and 32 mph, close to the 30 mph 
posted speed limit, except for the segment of Route 1A in the vicinity of Leggs 
Hill Road in Salem, where the average spot speed was 36 mph. In addition, 85 
percent of the drivers were travelling at 37 mph or slower, except for the segment 
of Route 1A in the vicinity of Leggs Hill Road, where the drivers travelled at 42 
mph. The spot-speed data indicated that about 62 percent of the drivers travel 
between 29 and 39 mph, which is known as the 10-mph-pace speed. The data 
and analysis shows that the observed speeds on the Route 1A segment in the 
vicinity of Leggs Hill Road are considerably higher than the posted speed limit. 


SIGNAL TIMING AND LAYOUT INFORMATION 


MassDOT provided the MPO staff with the existing signal timings, as-built traffic 
signal plans, and signal-phase sequences of the signalized intersections 
(included in Appendix C). MPO staff used Google Maps and field visits to identify 
recent modifications to the intersection layouts and signal plans. The information 
was used to analyze existing traffic operations conditions. 
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4.9 


BUS SERVICE 


There are several public transportation services operating in the study area, 
including bus and commuter rail services. These are displayed in Figure 12, a 
transit service map. The MBTA operates four bus routes in the study area: 
e Route 441: Marblehead — Haymarket (Boston) or Wonderland Station 
(Revere) via Paradise Road 
e Route 448: Marblehead — Downtown Crossing (Boston) 
e Route 455: Salem Depot — Wonderland (Revere) via Central Square 
(Lynn) 
e Route 459: Salem Depot — Downtown Crossing via Logan Airport (Boston) 
and Central Square (Lynn) 


These services connect the communities in the study area to Central Square 
Station in Lynn on the Newburyport Commuter Rail Line; Wonderland Station on 
the Blue Line in Revere; Logan Airport in East Boston; and downtown Boston, 
including South Station. Routes 441 and 448 operate Monday through Friday 
every 15 minutes from 5:13 AM to 12:28 AM, and Saturday and Sunday every 30 
minutes from 6:06 AM to 12:39 AM. Routes 455 and 459 operate Monday 
through Friday every 20 minutes from 5:10 AM to 12:30 AM, and Saturday and 
Sunday every 30 minutes from 6:05 AM to 11:35 PM. The schedules of the four 
bus routes are included in Appendix D. 


Figure 13 shows the bus stop locations and number of riders (boarding and 
alighting) at the heavily used stops. Only one stop in the entire study area had a 
bus shelter (Essex Street at Carol Way). The lack of bus shelters creates 
inconveniences for passengers, especially during inclement weather. 


Table 2 shows the results of the evaluation of bus routes as measured against 
the MBTA’s service standards for span of service (hours during which the service 
operates), frequency of service, vehicle loading (passenger crowding based on 
the number of passengers to seats), schedule adherence, daily ridership, and 
average number of passengers per trip. These standards establish acceptable 
levels of service required to meet the MBTA’s service objectives for accessibility, 
reliability, safety and comfort, and cost effectiveness of service. The evaluation 
was based on the MBTA’s 2010 service delivery policy standards and the spring 
2011 schedule. 


The performance evaluation showed that MBTA bus Routes 441, 455, and 459 
all had high levels of ridership, but all failed the frequency of service and vehicle 
loading standards; additional resources would be required to bring those routes 
up to the standard. Bus Route 448 had low ridership and failed the span of 
service standard. 
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TABLE 2 
Bus Service Evaluation, 2010-11 
Average 
Number of 
Span of Frequency Vehicle Schedule Daily Passengers 
Route _Route Description Service of Service Loading Adherence Ridership per Trip 
Marblehead — Haymarket 
(Boston) or Wonderland 
Station (Revere) via 
441 Paradise Road Pass Fail Fail 49.0% 1,442 37 
Marblehead — Downtown 
448 Crossing (Boston) Fail Pass Pass 49.0% 162 32 
Salem Depot — 
Wonderland (Revere) via 
455 Central Square (Lynn) Pass Fail Fail 42.0% 1,797 42 
Salem Depot — 
Downtown Crossing via 
Logan Airport (Boston) 
459 and Central Square 
(Lynn) Pass Fail Fail 37.0% 1,085 43 
Notes: The performance standards listed in this chart are defined in the MBTA’s 2010 Service Delivery 
Policy. 
The evaluation was based on the MBTA’s spring 2011 schedule. 
“Pass” means the bus service meets the performance standards established for that service standard. “Fail” 
means the bus service does not meet the performance standards established for that service objective. 
“Span” is based on the 2010 service delivery policy standard for the route type and spring 2011 schedule; 
the goal is local routes weekday span from 7:00 AM to 6:30 PM; correcting this failure would always require 
additional resources. 
“Frequency” is based on 2010 service delivery policy standard for the route type and spring 2011 schedule; 
the goal is local routes AM and PM peak, 30-minute headway; correcting this failure would always require 
additional resources. 
“Loading” is based on the 2010 service delivery policy and same ridership data used above; the standard is 
less than 140 percent of seated load averaged over 30-minute period during peak periods and less than 100 
percent of seated load averaged over 60-minute period during off-peak periods; correcting this failure would 
always require additional resources. 
“Schedule Adherence” is based on the 2010 service delivery policy (the definition of this service objective 
varies by frequency of service and time point crossings for start/mid/endpoints of the bus route); percentage 
shown is the proportion of all time point crossings during fall 2010, which were on time; the goal is 75 
percent on time. Correcting this failure would NOT always require additional resources. 
Source: Massachusetts Bay Transportation Authority. 
4.10 COMMUTER RAIL SERVICE 


The MBTA’s Newburyport/Rockport Commuter Rail Line has stations in 
Swampscott and Salem. Many of the commuter rail riders from the communities 
in the study area access the commuter rail stations via Route 1A or Essex Street 
and Loring Avenue. The MBTA operates a full schedule Monday through Friday 
from 4:55 AM to 12:00 AM and an abbreviated service on Saturday and Sunday 
from 7:00 AM to 11:11 PM. (The full train schedules are included in Appendix D.) 
Peak-period frequency for both the inbound and outbound trains is approximately 
40 minutes. The typical weekday boarding (inbound trains) at the Salem Station 
and Swampscott Station are 2,122 and 884 passengers, respectively. 
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At Salem Station, the MBTA provides 329 parking spaces; 67 percent of the 
spaces are utilized on an average day. The City of Salem offers another 120 
parking spaces near the station; 88 percent are utilized on an average day. At 
Swampscott Station the MBTA provides 125 spaces; 90 percent are utilized on 
an average day. In addition, the Town of Swampscott provides 18 spaces; 100 
percent are utilized on an average day. The parking rate is $4.00 daily at both 
Salem Station and Swampscott Station. 
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5.1 SAFETY ANALYSIS 


March 2017 


MPO staff used crash data from MassDOT’s Registry of Motor Vehicles database 
and from municipal police departments for the time period from January 2011 
through December 2014 to evaluate safety for motorists, pedestrians, and 
bicyclists in the study area. The following sections describe the analyses and 


results of this safety assessment. 


5.1.1 Crash Summary 


Figure 14 shows the motor-vehicle crash clusters in the study area, and Figure 
15 shows the pedestrian- and bicycle-crash clusters. Table 3 presents the crash 
summaries and crash rates for each cluster. The summary indicates the severity 
of the crashes; manner of collision; road-surface, ambient-light, and weather 
conditions at the time of the crashes; number of bicyclists and pedestrians 
involved; and time of occurrence. The crash data for each individual crash in 


each cluster is included in Appendix E. 











TABLE 3 
2011-14 Crash Summary and Crash Rates 
Crash Variable Cluster 1 Cluster2 Cluster 3 Cluster4 Cluster5 Cluster 6 Cluster 7 
Crash Severity o= - = = - a -- 
Fatal injury 0 0 0 0 1 1 0 
Non-fatal injury 26 7 24 3 7 17 33 
Property damage only 35 14 47 12 17 48 11 
Unknown/not reported 12 0 3 2 0 2 7 
Manner of Collision -- -- -- -- - = -- 
Rear-end 32 11 15 5 13 42 13 
Angle 24 0 38 5 5 13 25 
Single vehicle crash 7 4 5 6 5 Z 4 
Sideswipe, same direction 5 2 6 0 1 3 3 
Head-on 3 2 8 1 0 0 1 
Sideswipe, opposite direction 2 0 2 0 1 2 1 
Not reported/unknown 0 0 0 0 0 2 4 
Road Surface Conditions = = = = 7 = = 
Dry 59 13 50 15 21 46 36 
Wet 13 5 21 2 5 22 11 
Sand, dirt, gravel, and water 0 0 0 0 0 0 0 
Snow/ice 0 0 3 0 0 0 1 
Not reported/unknown 1 3 0 0 0 0 3 
Ambient Light Conditions = 7 == 7 = = = 
Daylight 62 15 53 9 22 49 34 
Dark, lighted roadway 10 3 15 8 1 16 9 
Dark, unlighted roadway 0 1 1 0 1 0 1 
Dawn 0 0 2 0 1 0 1 
Dusk 0 0 3 0 0 3 4 
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Crash Variable Cluster 1 Cluster2 Cluster 3  Cluster4 Cluster5 Cluster 6 Cluster 7 
Not reported/unknown 1 2 0 0 0 0 2 

Weather Conditions -- -- -- -- -- -- -- 
Clear 43 12 46 15 19 46 33 
Cloudy 17 5 6 1 3 6 8 
Rain 10 2 19 1 3 13 7 
Snow/ice/freezing rain 0 0 3 0 0 2 1 
Not reported/unknown 0 2 0 0 0 0 2 

Bicyclists and Pedestrians 

Involved -- -- -- -- - - -- 
Bicyclist 0 0 1 2 1 0 0 
Pedestrian 1 2 1 0 1 2 2 

Time Period oa - = -- - = -- 
Peak period 15 3 18 6 2 20 10 
Off-peak period 58 18 56 11 23 48 41 

Total crashes 73 21 74 17 25 68 51 

Four-year average (rounded) 18 5 19 4 6 17 13 

Segment crash rate 7.33 2.55 4.33 3.38 2.57 6.13 2.11 

Average statewide crash rate 

for roadway segment (based 

on functional classification of 

roadway) 3.49 3.65* 3.49 3.49 3.49 3.49 3.49 


Note: The AM peak period is 7:00 AM—9:00 AM; the PM peak period is 4:00 PM—6:00 PM. 


Cluster 2 is on a minor arterial. 


Shading denotes segment crash rate higher than the statewide average. 


Source: Central Transportation Planning Staff. 


According to the analysis results presented in Table 3, the predominant crash 
types were rear-end, angle, and single-vehicle crashes. Together, those types of 
crashes constituted between 75 percent and 85 percent of the crashes in the 
corridor. Some of the crashes occurred because of motorists failing to yield right- 
of-way, following too close, and being inattentive or distracted. However, lack of 
turn lanes contributed to the high number of turn-related crashes on Route 1A at 
the Swampscott Mall area and Vinnin Square, as seen in Clusters 1 and 3. High 


vehicular speeds, a sharp horizontal curve, limited sight distance, and 


inadequate signage also contributed to the crashes in Cluster 5. Also, recurring 
traffic queues contributed to the high number of rear-end collisions in Clusters 1, 
6, and 7. Eleven pedestrian and bicycle crashes occurred at midblock locations 


or at intersections. 


The crash rates for the roadway segments within the crash clusters (segment 
crash rates) ranged between 2.11 and 7.33 crashes per million vehicles-miles 
traveled (MVMT). The most recent 2016 statewide average crash rate for an 
urban principal arterial was 3.49 crashes per MVMT and 3.65 for a minor 
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5.1.2 


5.2 


arterial. '® Crash Clusters 1, 3, and 6 had segment crash rates that exceeded the 
statewide average for a principal arterial. The segment crash rate for Cluster 2 
was below the state average for minor arterials. The segment crash rates for 
Clusters 4, 5, and 7 were below the state average for a principal arterial. 


Collision Diagrams 


Figures 16-21 show the collision diagrams for crashes within each crash cluster. 
MPO staff used available police crash reports to prepare the collision diagrams; 
however staff were not able to obtain police crash reports for every crash. 
Therefore, the figures only show those crashes for which a police-drawn sketch 
of the crash scene was available. Collision diagrams are useful for examining 
patterns and developing safety strategies. The numbers in the collision diagram 
uniquely identify each crash and may be used to cross-reference the crash 
records. The collision diagrams, along with the crash records, are included in 
Appendix E. 


TRAFFIC OPERATIONS ANALYSES 


Staff conducted traffic operations analyses consistent with the Highway Capacity 
Manual (HCM) methodologies. '? HCM methodology is used to assess traffic 
conditions at signalized and unsignalized intersections and rate the level-of- 
service (LOS) from A to F. LOS A represents the best operating conditions (little 
to no delay), while LOS F represents the worst operating conditions (long delay). 
LOS E represents operating conditions at capacity (the limit of acceptable delay). 


Table 4 presents the control delays (standards for comparison) associated with 


each LOS for signalized and unsignalized intersections. 


TABLE 4 
Intersection Levels-of-Service Criteria, 2010 

Level of Signalized Intersection Unsignalized Intersection 
Service | Control Delay (seconds per vehicle) Control Delay (seconds per vehicle) 

A <10 <10 
B 10-20 10-15 
C 20-35 15-25 
D 35-55 25-35 
E 55-80 35-50 
F > 80 > 50 


Source: Highway Capacity Manual 2010. 





'® Published by MassDOT, based on crash information queried on January 8, 2016. 
Massachusetts Department of Transportation website, crash rates, 


http://www.massdot.state.ma.us/highway/Departments/TrafficandSafetyEngineering/CrashDa 


ta/CrashRates.aspx 


" Highway Capacity Manual 2010, Transportation Research Board of the National Academies, 


Washington, DC, December 2010. 
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Using the traffic and signal data collected, MPO staff built traffic analysis 
networks for the weekday AM and PM peak hours and the Saturday PM peak 
hours. Synchro traffic simulation software was used to assess the capacity and 
quality of traffic flow. °° Figures 22-24 show the results of the existing conditions 
analyses in terms of LOS and delays for the weekday AM, weekday PM, and 
Saturday PM peak hours, respectively. The existing conditions LOS analysis 
worksheets are included in Appendix F. 


With the exception of the intersection of Route 1A (Paradise Road) and Vinnin 
Street, none of the intersections in the corridor appeared to be failing. In general, 
traffic congestion in the study area was restricted to peak travel periods— 
because of the high volume of commuter and shopping trips—and confined to 
the following locations: 

e Route 1A at Swampscott Mall 

e Vinnin Square (Route 1A, Loring Avenue, and Vinnin Street) 

e Leggs Hill Road at Tedesco Street 


The high weekday PM peak period delay on Route 1A at Pickman Road is the 
result of traffic congestion and queues created at the intersection of Route 1A 
and Canal Street and Jefferson Avenue. At the time this report was published, 
this intersection was under construction and the proposed improvements were 
expected to reduce congestion and queues. 


*° Trafficware Inc., Synchro Studio 9.1, Synchro plus SimTraffic, Build 909, Revision 20, Sugar 
Land, Texas. 
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Chapter 6—Problems and Issues 


6.1 


OVERVIEW 


As Vinnin Square developed commercially and residentially in recent years, 
traffic volumes and the number of pedestrians and bicyclists in the area 
increased. As a result, traffic safety, congestion, and mobility have become 
challenging issues. In addition, there is a growing need to improve mobility for 
residents of the neighborhoods adjacent to Vinnin Square, and to provide 
connections to enable them to access Vinnin Square and other destinations, 
such as recreational areas and schools. 


Because the study area is large and specific segments of the area’s roadways 
have unique problems, MPO staff divided the roadways in the study area into 
segments based on roadway character, land use, crash experience, and 
jurisdiction and ownership. The resulting roadway segments from south to north 
are as follows: 

1. Route 1A from Ellis Street to Longwood Drive 
Route 1A at Swampscott Mall 
Essex Street and Loring Avenue, south of Vinnin Square 
Vinnin Square 
Tedesco Street, from Vinnin Square to Leggs Hill Road 
Route 1A from Vinnin Square to Leggs Hill Road 
Route 1A from Leggs Hill Road to Sumner Road 


Se ie IS 


For each of the six roadway segments, MPO staff identified the problems and 
developed recommendations for addressing them. A summary of the problems 
identified on each segment are presented in Figure 25. They were identified 
through analyses of traffic and safety data, field reconnaissance, and discussions 
with the advisory task force. They include, but are not limited to, pedestrian and 
bicyclist issues, traffic safety and operations problems, and access management 
and control issues. Figures 26-31 show photographs of some of the problems 
identified on the roadway segments. 


PEDESTRIAN AND BICYCLIST PROBLEMS 


Figures 26, 29, and 30 show some of the challenges facing pedestrians and 
bicyclists in the study area. The following are some of the reasons why the 
roadways are considered unfriendly for pedestrians and bicyclists: 
e Wide roadways create inequity by placing too much emphasis on 
vehicular use and by encouraging higher vehicle speeds, which puts 
pedestrians and bicyclists at risk. 
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6.3 


6.4 


A lack of shoulders or bike lanes makes the roadways uncomfortable for 
bicyclists. 

Sidewalks are too close to the travel lanes, which creates an 
uncomfortable environment for pedestrians. 

A lack of crosswalks at some major intersections and side streets makes 
crossing challenging for pedestrians and puts them at risk. 

Obstructions in crosswalks, non-ADA compliant curb ramps, broken 
sidewalks, and sidewalk connectivity problems (gaps) create an unfriendly 
environment for pedestrians, especially for people with disabilities. 

A lack of bus shelters at heavily used stops creates problems for riders, 
especially during inclement weather. 


TRAFFIC SAFETY AND OPERATIONS PROBLEMS 


Figures 28 and 31 show some of the traffic congestion and operations problems 
facing motorists. They include the following: 


High vehicular speeds at the sharp horizontal curve on Route 1A at Leggs 
Hill Road results in many crashes. 

Outdated signal-timing plans need to be updated to make the flow of traffic 
efficient through the study area. 

High volumes of traffic on Route 1A and Vinnin Street creates congestion 
at Vinnin Square and the Swampscott Mall area. 

Lack of turn lanes and traffic queues cause a high number of crashes on 
Route 1A at the Swampscott Mall, Vinnin Square, and Route 1A between 
Harrison Road and Sumner Road. 


ACCESS CONTROL AND MANAGEMENT PROBLEMS 


Developing Vinnin Square and the Swampscott Mall into a vibrant destination 
with direct linkage to surrounding neighborhoods would require roadway, 
streetscape, and landscape improvements to accommodate all road users. 
Presently, the numerous driveways along the corridor contribute to many crashes 
in the square, and a lack of trees and greenery makes an unwelcoming 
environment for pedestrians and bicyclists. 
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Chapter 7—Improvements 


7.1 


7.2 


7.3 


TIME FRAME 


MPO staff worked with the study’s advisory task force to develop short-term, 
medium-term, and long-term strategies for addressing the pedestrian and 
bicyclist issues, traffic safety and operations problems, and access management 
issues identified in the corridor. The time frame categorized as “short-term” is 
typically less than five years. Short-term improvements are relatively 
uncomplicated and inexpensive to implement, and require minimal design efforts. 
Often maintenance or special funds are used to pay for these improvements. 
Typical examples of short-term improvements are pavement striping and sign 
installations. The time frame categorized as “medium-term” is typically between 
five and 10 years. Medium-term improvements are more complicated than their 
short-term counterparts and require more funding resources and design and 
engineering efforts. Examples of medium-term improvements are adding turn 
lanes at intersections, adding sidewalks, and signal retiming and coordination 
projects. Long-term improvements are complicated and the time frame for 
implementation is typically 10 or more years. They require more design and 
engineering efforts, environmental permitting, and large funding resources. 
Typical examples of long-term improvements are adding lanes and roadway 
reconstruction. 


FUTURE TRAFFIC CONDITIONS 


Planners typically use a planning model to systematically forecast future traffic 
volumes based on changes in the transportation network or land use. For this 
study, staff used the Boston Region MPO’s regional travel demand model set, 
which was recently adopted for the development of the LRTP. This model’s 
socioeconomic components are derived from forecasts produced by the 
Metropolitan Area Planning Council (MAPC). The model is calibrated at a 
regional level for 164 cities and towns, which includes the 101 cities and towns in 
the MPO’s planning region. Using this model, staff projected that traffic on Route 
1A, Essex Street, and Tedesco Street would grow by five percent between now 
and 2040. To test the impact the proposed improvements would have on future 
traffic conditions, staff increased the existing peak-hour turning movement 
volumes by five percent to develop 2040 projections. 


CONCEPTS FOR IMPROVEMENTS 


Most of the concepts for improvements that MPO staff developed would be 
carried out within the existing roadway’s right-of-way—they require no land 
takings and take into account the needs of abutters and roadway users. The 
majority of the improvements could be completed in the short-term or medium- 
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7.4 
7.4.1 


7.4.2 


7.4.3 


term to make the study area’s roadways safer and more attractive to pedestrians 
and bicyclists, while serving the needs of commuters and supporting economic 
activities and livable communities. A few of the proposed improvements would 
involve construction outside of the roadway’s right-of-way. The following sections 
describe the proposed improvements on each roadway segment, their traffic 
operations and safety performances, advantages and disadvantages, and cost 
estimates. 


ROUTE 1A FROM ELLIS STREET TO LONGWOOD DRIVE 


Roadway Setting 


Figure 32 shows the improvements developed for the segment of Route 1A 
between Ellis Street and Longwood Drive. The proposed improvements would 
reconfigure the roadway to accommodate bicyclists and make it safer for both 
pedestrians and bicyclists. The roadway would be reconfigured to include two 11- 
foot travel lanes, bike lanes, and sidewalks on both sides of the roadway. 
Additional improvements include reconstruction of the curb ramps to MassDOT’s 
standards. The proposed roadway would have high visibility crosswalks across 
all town-owned streets that intersect Route 1A. It is expected that the renovations 
would make it easier and safer to walk and bike, and fulfill the vision of 
connecting the neighborhoods to Vinnin Square. The bike lanes would provide 
greater protection and higher visibility for both bicyclists and motorists, improving 
safety for all road users. 


Operational Features 


In addition to the renovations discussed above, providing the following features 
would modernize the roadway and make it safer and more efficient for all users: 
e Street lighting to improve visibility at night 
e Additional signs and pavement markings to designate the bike lanes 
e Additional speed limit signs to alert drivers of reduced speed zones 


Advantages 


e Requires no land takings 

e Makes Route 1A safer and more pedestrian- and bicyclist-friendly 

e Transforms Route 1A into a neighborhood facility that supports livable 
communities and vibrant economic activities 

e Reduces crashes in this segment, especially pedestrian- and bicyclist- 
related collisions and rear-end collisions 

e Roadway functions well and would not cause delays to motorists 

e Maintains traffic flow and promotes multimodal transportation 
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7.4.4 


7.4.5 


7.5 
7.5.1 


e Consistent with MassDOT’s Healthy Transportation Compact; the 
sidewalks and bike lanes would attract more people who would walk and 
bike 

e Bike lanes appeal to people of various ages and bicycling ability; as such, 
adding bike lanes could increase bicycling volumes by as much as 10 to 
20 percent 2" *? 


Disadvantages 


There are no disadvantages associated with the proposed improvements except 
for impacts on traffic flow during construction that would affect commuters and 
business activities. 


Cost 


Based on the costs of similar reconstruction projects recorded in MassDOT’s 
project information database, MPO staff estimate that the proposed 
improvements would cost between $2 million and $3 million. This estimate 
includes drainage improvements, sidewalks and ADA-compliant ramp 
construction, landscape and streetscape renovation, paving and markings, 
signing, and street lighting. 


ROUTE 1A AT SWAMPSCOTT MALL 
Roadway Setting 


Four alternatives were developed for the segment of Route 1A from Longwood 
Drive to Vinnin Street. 


Alternative 1 


Figure 33 shows the proposed improvements in Alternative 1, which would 
renovate and reconfigure the roadway to make it safer for pedestrians and 
bicyclists. Alternative 1 would construct a two-way left-turn lane on the segment 
of Route 1A between the Swampscott Mall driveway and Vinnin Street to make 
traffic flow safely and more efficiently. The proposed roadway would have two 
11-foot travel lanes, an 11-foot two-way left-turn lane, bike lanes, sidewalks on 
both sides of the roadway, and curb ramps reconstructed to MassDOT’s 
standards. The proposed roadway would have high visibility crosswalks at the 
signalized intersections and across all town-owned streets and major driveways 
that intersect Route 1A. MPO staff recommend the installation of bus shelters at 





*" New York City Department of Transportation, Prospect Park West: Bicycle Path and Traffic 


Calming Update, http://www.nyc.gov/html/dot/downloads/pdf/2012 ppw_ trb2012.pdf 
22 J. Parks, P. Ryus., A. Tanaka, C. Monsere, M. McNeil, J. Dill, and W. Schultheiss, District 
Department of Transportation Bicycle Facility Evaluation, Project No. 11404, (2012), 


http://ddot.dc.gov/node/477212 
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7.5.2 


the heavily used MBTA bus stops on Route 1A at the Swampscott Mall 
intersection. The Town of Swampscott has expressed strong support for this 
alternative. 


Alternative 2 


Figure 34 shows the improvements proposed in Alternative 2. This alternative 
has all of the improvements proposed in Alternative 1, except that the two-way 
left-turn lane would be replaced with a median and an exclusive left-turn lane at 
the Summit Estates. 


Alternative 3 


Figure 35 shows the proposed improvements in Alternative 3, which would 
renovate and reconfigure Route 1A to increase capacity and make traffic flow 
efficiently. Alternative 3 would convert Route 1A into a four-lane roadway by 
adding a travel lane in each direction beginning at the site of Vinnin Liquor and 
Whole Foods and ending at Vinnin Street. The proposed roadway would have 
high visibility crosswalks at the signalized intersections and across all town- 
owned streets and major driveways that intersect Route 1A. In addition, MPO 
staff recommend the installation of bus shelters on Route 1A at the heavily used 
MBTA bus stops at the Swampscott Mall. 


Alternative 4 


Alternative 4, shown in Figure 36, has all of the improvements proposed in 
Alternative 3, in addition to a median and an exclusive left-turn lane at the 
Summit Estates on the segment between the driveway to Swampscott Mall and 
Vinnin Street. The median would provide a pedestrian refuge area and make it 
safer and easier for pedestrians to cross Route 1A. 


Operational Features 


In addition to the proposed improvements outlined above, providing the following 
features would increase safety and modernize Route 1A to serve all users 
efficiently: 

e New timing and coordination plans for traffic signals 

e Accessible pedestrian signals at the signalized intersections 

e Countdown timers for pedestrian crossings at the signalized intersections 

e Detection for bicycles at the signalized intersections 

e Street lighting to improve visibility at night 

e Speed limit signs 

e Signs and pavement markings to designate the bike lanes 
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7.5.3 


7.5.4 


7.5.5 


Level of Service 


The expected performance of the intersections, after implementation of the 
proposed improvements, is shown in Figures 37-42. Estimates of LOS and delay 
are provided for the weekday AM and PM and Saturday PM peak hours. 


For each of the alternatives, the signalized intersections on Route 1A at 
Swampscott Mall would operate satisfactorily during the peak hours. The LOS 
analysis worksheets are included in Appendix F. 


Advantages 
Alternatives 1 and 2 


e Transforms Route 1A into a safer and more pedestrian- and bicyclist- 
friendly transportation corridor 

e Transforms Route 1A into a neighborhood amenity that supports livable 
communities and vibrant economic activities 

e Consistent with MassDOT’s Healthy Transportation Compact; the 
sidewalks and bike lanes would attract more people who would walk and 
bike, and better support the mixed land uses at Vinnin Square 

e Roadway functions well and would not cause delays to motorists; traffic 
flow would be maintained while promoting multimodal transportation 

e Reduces the high number of crashes that occur in the segment, especially 
left-turn-related crashes and angle and rear-end collisions 

e Maximizes access to business driveways 

Requires minimal land takings 


Alternatives 3 and 4 


e Roadway functions well and would not cause delays to motorists; traffic 
flow would be maintained while serving multimodal transportation 

e Reduces the high number of crashes that occur in the segment, especially 
left-turn-related crashes and angle and rear-end collisions 

e Maximizes access to business driveways 


Disadvantages 
Alternatives 1 and 2 


Construction and traffic management issues associated with Alternatives 2, 3, 
and 4 would impact traffic flow and business activities. 


Alternatives 3 and 4 


e Not bicyclist-friendly and does not support livable communities 
e Requires significant land takings along Route 1A to accommodate the 
lane additions, as they would not fit into the existing right-of-way 
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e Costs considerably more to build compared to Alternatives 1 and 2, 
because of the relocation of utilities and land takings 

e Construction and traffic management rerouting would impact traffic flow 
and business activities more than in Alternatives 1 and 2 


7.5.6 Cost 


7.6 
7.6.1 


7.6.2 


Based on the costs of similar reconstruction projects recorded in MassDOT’s 
project information database, MPO staff estimate that Alternatives 1 and 2 would 
each cost between $4 million and $6 million, and that Alternatives 3 and 4 would 
each cost between $7 million and $10 million. 


The estimates exclude the cost of land takings required for the improvements. 
The estimates include the costs of drainage improvements, paving and markings, 
signing, accommodation and relocation of utilities, sidewalks and ADA-compliant 
ramp construction, streetscape amenities, traffic signals and equipment 
upgrades, and street lighting. 


ESSEX STREET AND LORING AVENUE SOUTH OF VINNIN SQUARE 
Roadway Setting 


Figure 43 shows the improvements developed for Essex Street and Loring 
Avenue south of Vinnin Square. The proposed improvements would renovate 
and reconfigure the roadway to make travel safer and easier for pedestrians and 
bicyclists. The proposed roadway would include two 11-foot travel lanes, and 
bike lanes and sidewalks on both sides of the roadway. Sidewalks and curb 
ramps would be renovated to meet MassDOT’s standards. In addition, MPO staff 
recommend installing bus shelters on Essex Street at the heavily used MBTA 
bus stops located at the Swampscott Mall driveway and on Loring Avenue at 
Carol Way. The proposed roadway would have high visibility crosswalks across 
all town-owned streets and major driveways that intersect Essex Street and 
Loring Avenue. The redesigned roadway would fulfill the vision of connecting the 
neighborhoods to services at Vinnin Square and the Swampscott Mall. 


Operational Features 


In addition to the proposed renovation efforts discussed above, providing the 
following features would modernize the roadway to increase safety and make 
Essex Street and Loring Avenue south of Vinnin Square efficient for all users: 

e New timing plans for the traffic signal at Essex Street and the Swampscott 

Mall driveway 

e Detection for bicycles at the signalized intersections 

e Signs and pavement markings to designate the bike lanes 

e Street lighting 
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7.6.3 


7.6.4 


7.6.5 


7.6.6 


7.7 


e Speed limit signs 


Level of Service 


The expected performance of the signalized intersections, after implementation 
of the proposed improvements, is shown in Figures 37-39. Estimates of LOS and 
delay are provided for the weekday AM and PM and Saturday PM peak hours. 
The signalized intersection would operate satisfactorily during the peak hours. 


Advantages 


e Requires no land takings 

e Renovates Essex Street and Loring Avenue to be a more pedestrian- and 
bicyclist-friendly 

e Consistent with MassDOT’s Healthy Transportation Compact; the 
sidewalks and bike lanes would attract more people who would walk and 
bike 

e Roadway functions well and would not cause delays to motorists; traffic 
flow would be maintained while serving multimodal transportation 

e Reduces crashes in the roadway segment, especially left-turn-related 
crashes and angle and rear-end collisions 

e Provides a bus shelter on Essex Street at the Swampscott Mall driveway, 
which would make taking the bus more comfortable and attractive to 
residents 


Disadvantages 


There are no disadvantages associated with the proposed improvements except 
that construction and traffic management issues associated with improvements 
to Essex Street and Loring Avenue would impact traffic flow and business 
activities. 


Cost 


Based on the costs of similar reconstruction projects recorded in MassDOT’s 
project information database, MPO staff estimate the improvements to cost 
between $2 million and $3 million. This estimate includes the cost of drainage 
improvements, sidewalks and ADA-compliant ramp construction, landscape and 
streetscape renovation, paving and markings, signing, signal retiming, and street 
lighting. 


VINNIN SQUARE 


Two alternatives were developed for improving traffic safety and accommodating 
pedestrians and bicyclists at Vinnin Square. 
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7.7.1 


7.7.2 


7.7.3 


Roadway Setting 
Alternative 1 


Figure 44 shows the proposed improvements in Alternative 1. All of the 
improvements are kept within the existing right-of-way to avoid land takings at 
Vinnin Square. The proposed improvements would mark the travel lanes on 
Route 1A and Loring Avenue for shared-use with bicyclists and renovate the 
sidewalks and curb ramps on this section of Route 1A to meet MassDOT’s 
standards. Additional improvements would provide a welcoming environment for 
pedestrians at Vinnin Square by upgrading the streetscape, landscaping with 
greenery, and calming traffic. MPO staff recommend the installation of bus 
shelters on Loring Avenue for the heavily used MBTA bus stops located near the 
Vinnin Street intersection. In addition, MPO staff advise the City of Salem to work 
with the business owners in Vinnin Square on consolidating driveways on Route 
1A to reduce turn related-crashes and provide a welcoming environment for 
pedestrians and bicyclists. In addition, MPO staff recommend installing high 
visibility crosswalks at the signalized intersections and across all city- or town- 
owned streets and major driveways that intersect Route 1A or Loring Avenue. 


Alternative 2 


Figure 45 shows the proposed improvements in Alternative 2. They are similar to 
those in Alternative 1, except that the shared-use lanes are replaced with bike 
lanes on Route 1A. Alternative 2 would allow and provide continuous and 
connected bike lanes on Route 1A from Swampscott to Salem, a distance of 
approximately three miles. 


Operational Features 


In addition to the proposed improvements, providing the following features would 
increase safety and modernize the roadways at Vinnin Square to serve all users 
safely and efficiently: 

e New timing and coordination plans for traffic signals 

e Accessible pedestrian signals at the signalized intersections 

e Countdown timers to assist pedestrians at the signalized intersections 

e Detection for bicycles at the signalized intersections 

e Signs and pavement markings to designate the shared-use lane or bike 

lanes 
e Street lighting 
e Speed limit signs 


Level of Service 


The expected performance of the intersections, after implementation of the 
proposed improvements, is shown in Figures 37-39. Estimates of LOS and delay 
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are provided for the weekday AM and PM and Saturday PM peak hours for both 
Alternatives 1 and 2. Either alternative would allow the signalized intersections 
on Route 1A, Loring Avenue, and Vinnin Street to operate satisfactorily during 
the peak hours. 


7.7.4 Advantages 
Alternative 1 


e Requires no land-takings 

e Roadway functions well and would not cause significant delays to 
motorists 

e Provides a welcoming environment for pedestrians 

e Provides bus shelters at Vinnin Square, which would make taking the bus 
more comfortable and attractive to residents 

e Defines driveway access issues more clearly so that safety for vehicles 
entering and exiting local businesses can be improved and a pleasant 
sidewalk experience can be provided for pedestrians 


Alternative 2 


Alternative 2 has all of the benefits of Alternative 1 in addition to the following: 

e Provides continuous and connected bike lanes on Route 1A and makes 
the roadway more pedestrian- and bicyclist-friendly 

e Remakes Vinnin Square and Route 1A into a neighborhood amenity that 
supports livable communities and vibrant economic activities 

e Consistent with MassDOT’s Healthy Transportation Compact; the 
pedestrian amenities and bike lanes would attract more people who would 
walk and bike to Vinnin Square, thereby better supporting the mixed land 
uses at the square 


7.7.5 Disadvantages 
Alternative 1 


e Creates a gap in the bike network on Route 1A 
e Does not provide safe accommodation for bicyclists, thus would not well 
support the mixed land uses at Vinnin Square 


Alternative 2 


e Requires land takings for adding bike lanes 

e Construction and traffic management issues associated with the 
improvements would impact traffic flow and affect commuters and 
business activities 
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7.7.6 


7.8 
7.8.1 


7.8.2 


Cost 


Based on the costs of similar reconstruction projects recorded in MassDOT’s 
project information database, MPO staff estimate that Alternative 1 would cost 
between $1 million and $2 million, and Alternative 2 would cost between $3 
million and $4 million. 


The estimates exclude the cost of land takings required for the improvements. 
The estimates include the cost of drainage improvements, accommodation and 
relocation of utilities, construction of sidewalks and ADA-compliant curb ramps, 
streetscape and landscape renovations, paving and markings, upgrades to traffic 
signals and equipment, new signal-timing plans, and street lighting. 


TEDESCO STREET FROM VINNIN SQUARE TO LEGGS HILL ROAD 
Roadway Setting 


Figure 46 shows the improvements developed for Tedesco Street. The proposed 
improvements would reconfigure the roadway to make it safer for pedestrians 
and bicyclists. The proposed roadway consists of two 11-foot travel lanes with 
five-foot shoulders, and sidewalks on both sides of Tedesco Street. Additional 
improvements include the renovation of sidewalks and curb ramps to meet 
MassDOT’s standards. Construction of a new sidewalk on the north side of 
Tedesco Street, from West Street to Vinnin Square, will help to close the gap in 
the sidewalk network. MPO staff also recommend the installation of rectangular 
rapid flash beacons for the midblock crosswalk on Tedesco Street at the 
Tedesco Country Club House. Other minor adjustments include the installation 
of bulb outs on Brookhouse Drive to allow vehicles to approach Tedesco Street 
at a more perpendicular angle, shorten the crosswalk distance, and reduce the 
speed of right-turning vehicles onto Tedesco Street. MPO staff recommend high 
visibility crosswalks across all town-owned streets and major driveways that 
intersect Tedesco Street. 


Traffic Signal Warrant Analysis 


Traffic control signals are valuable devices for controlling vehicular and 
pedestrian traffic. They assign the right-of-way to various traffic movements and 
thereby strongly influence traffic flow. Traffic control signals that are properly 
designed, located, operated, and maintained will provide orderly movement of 
traffic, and reduce congestion and the frequency and severity of certain types of 
crashes, especially right-angle collisions. Traffic control signals are not solutions 
to all traffic problems at intersections. Poorly designed and maintained, 
ineffectively placed, improperly operated, or unjustified traffic control signals can 
result in excessive delays, a significant increase in crashes (especially the rear- 
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end type), and diversion of traffic to less adequate routes, as road users attempt 
to avoid the traffic control signals. 


Investigating the need for a traffic control signal at an unsignalized intersection 
involves analyzing factors related to the existing traffic operations and safety 
conditions at the intersection, as well as the potential to improve these 
conditions. Such an investigation is called a traffic signal warrant analysis. The 
Manual on Uniform Traffic and Control Devices (MUTCD) lists nine traffic signal 
warrants that justify installing a traffic signal.*° 


Using the methodology outlined in the 2009 edition of the MUTCD, staff 
performed detailed traffic signal warrant analyses to determine whether the 
installation of a traffic control signal at the intersection of Tedesco Street and 
Leggs Hill Road is justified and if signalizing the intersection would improve 
safety and traffic operations. 


Table 5 presents the results of the traffic signal warrant analyses; detailed traffic 
signal warrant analysis worksheets are included in Appendix F. Existing 
conditions at the intersection of Tedesco Street and Leggs Hill Road satisfy three 
of the warrants. However, the intersection has a low crash rate, and traffic delays 
on Leggs Hill Road occur only during the two-hour AM and two-hour PM peak 
travel periods. In addition, a peak-hour intersection capacity analysis also 
indicated that a traffic signal at the intersection would create traffic queues on 
Tedesco Street that would extend beyond West Street and block traffic entering 
or exiting Brookhouse Drive. Based on the results of the signal warrant and 
intersection capacity analyses, MPO staff does not recommend installing a traffic 
signal at Tedesco Street and Leggs Hill Road at this time. 


TABLE 5 
Traffic Signal Warrant Analysis 
Tedesco Street and Leggs Hill Road Intersection 


Warrant Results 
Warrant 1, Eight-Hour Vehicular Volume Satisfied 
Warrant 2, Four-Hour Vehicular Volume Satisfied 
Warrant 3, Peak Hour Satisfied 
Warrant 4, Pedestrian Volume Not satisfied 
Warrant 5, School Crossing Not satisfied 
Warrant 6, Coordinated Signal System Not satisfied 
Warrant 7, Crash Experience Not satisfied 
Warrant 8, Roadway Network Not satisfied 
Warrant 9, Intersection Near a Grade Crossing Not satisfied 


Source: Central Transportation Planning Staff. 


*8 The MUTCD lists nine traffic signal warrants that justify installing a traffic signal. The 
warrants are listed in Table 5. 
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7.8.3 


7.8.4 


7.8.5 


7.8.6 


7.8.7 


Operational Features 


In addition to the proposed improvements discussed above, providing the 
following features would modernize the roadway to increase safety and make 
Tedesco Street efficient for all users: 
e Street lighting 
e Signs and pavement markings to define shoulder areas for use by 
bicyclists 
e Speed limit signs 


Level of Service 


The expected performance of the intersection of Tedesco Street and Leggs Hill 
Road, after implementation of the proposed improvements, is shown in Figures 
37-39. Estimates of LOS and delay are provided for the weekday AM and PM 
peak hours and Saturday PM peak hour. The signalized intersection would 
operate satisfactorily during the peak hours but traffic on Leggs Hill Road would 
face longer delays. 


Advantages 


e Renovates Tedesco Street to make the roadway more pedestrian- and 
bicyclist-friendly 

e Renovates Tedesco Street to make it safer for all users 

e Closes the gap in the sidewalk network on Tedesco Street 

e Requires no land takings 

e Consistent with MassDOT’s Healthy Transportation Compact; the 
sidewalks and shoulders would attract more people who would walk and 
bike 

e Roadway functions well, and would not cause delays to motorists 

e Maintains traffic flow and promotes multimodal transportation 


Disadvantages 


There are no disadvantages associated with the proposed improvements, except 
that construction and traffic management would have an impact on traffic flow 
and affect commuters and business activities. 


Cost 


Based on the costs of similar reconstruction projects recorded in MassDOT’s 
project information database, MPO staff estimates that the improvements will 
cost between $1 million and $2 million. This estimate includes drainage 
improvements, construction of sidewalks and ADA-compliant curb ramps, 
streetscape renovation, paving and markings, and street lighting. 
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7.9 
7.9.1 


7.9.2 


ROUTE 1A FROM VINNIN SQUARE TO LEGGS HILL ROAD 


Roadway Setting 


Figure 47 shows the improvements proposed for the segment of Route 1A from 
Vinnin Square to Leggs Hill Road. The improvements were developed taking into 
consideration the recommendations of a RSA conducted in collaboration with the 
City of Salem, the Salem State University Police Department, and MassDOT. 
Presently, the roadway segment is striped to include two 11-foot travel lanes and 
6-to-8-foot shoulders and sidewalks on both sides from Maple Avenue to 
Riverview Street. The proposed improvements would reconfigure the roadway by 
converting the existing shoulders into bike lanes, thereby increasing safety for 
bicyclists. MPO staff also recommend the construction of new sidewalks and 
curb ramps on the west side of Loring Avenue from Riverview Street to Harrison 
Road to close the gap in the sidewalk network. Closing the gap in the sidewalk 
network on Route 1A would benefit the impending school swap that will move the 
Horace Mann Laboratory School to the Salem State University South Campus. In 
addition, MPO staff recommend installing a midblock crosswalk with pedestrian 
signals and advance-pedestrian-warning signs on Route 1A between Riverview 
Street and Leggs Hill Road. The midblock crosswalk should be located where it 
will be visible to approaching drivers; adequate sight distance must be 
considered. Other recommendations include the installation of high visibility 
crosswalks across all town-owned streets and major driveways that intersect 
Route 1A, and curve-warning signs and street lighting on the sharp horizontal 
curve in the vicinity of Leggs Hill Road. 


Operational Features 


In addition to the renovations discussed above, providing the following features 
would modernize Route 1A, increase safety, and make the roadway more 
efficient for all users: 

e Signs and pavement markings to designate the bike lanes 

e Speed limit signs 


7.9.3 Advantages 


e Renovates Route 1A into a more pedestrian- and bicyclist-friendly 
roadway 

e Renovates Route 1A to better serve students of Horace Mann Laboratory 
School at the future location of the school on Harrison Road off of Route 
1A 

e Closes the gap in the sidewalk network on Route 1A 

e Improves safety for all road users 
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7.9.4 


7.9.5 


7.10 


e Consistent with MassDOT’s Healthy Transportation Compact; the 
sidewalks and bike lanes would attract more people who would walk and 
bike 

e Roadway functions well and traffic flow would be maintained while 
promoting multimodal transportation 

e Fulfills the vision of connecting the neighborhoods to places such schools, 
recreational areas, and the Salem Bike Trail 

e Requires no land takings 


Disadvantages 
There are no disadvantages associated with the proposed improvements. 


Cost 


Based on the costs of similar reconstruction projects recorded in MassDOT’s 
project information database, MPO staff estimate the improvements to cost 
between $1million and $2 million. This estimate includes drainage improvements, 
construction of sidewalks and ADA-compliant curb ramps, streetscape 
renovation, paving, and street lighting. 


ROUTE 1A FROM LEGGS HILL ROAD TO SUMNER ROAD 


7.10.1 Roadway Setting 


Figure 48 shows the improvements proposed for the segment of Route 1A from 
Leggs Hill Road to Sumner Road. The proposed improvements include the 
recommendations from the RSA conducted in collaboration with the City of 
Salem, Salem State University Police Department, and MassDOT. The proposed 
improvements reconfigure the roadway by converting the existing 6-to-8 foot 
shoulders into bike lanes to increase safety for bicyclists and by revamping the 
sidewalks and curb ramps to bring them to MassDOT’s standards. The 
improvements include retiming the traffic signals at Harrison Road and Pickman 
Roads, adding countdown timers and accessible pedestrian signals to increase 
safety for pedestrians, and installing of high visibility crosswalks across all town- 
owned streets and major driveways that intersect Route 1A. Additional 
improvements include the installation of pedestrian- and school-warning signs to 
alert drivers of pedestrians in crosswalks, and the installation of bus shelters at 
the stops on Route 1A between Harrison Road and Lincoln Road. These 
improvements are expected to benefit the impending school swap that will move 
the Horace Mann Laboratory School to the Salem State University South 
Campus. 


Finally, MPO staff recommend that the City of Salem work with MassDOT, 
MassRIDES, and Walk Boston to conduct a comprehensive Safe Routes to 
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School study, before the school swap occurs, to identify appropriate safe routes 
to the new school, pedestrian and bicyclists’ needs, and safety improvements 
that would encourage students to walk and bike to the relocated school. 


7.10.2 Operational Features 


In addition to the renovation efforts discussed above, providing the following 
features would modernize Route 1A, increase safety, and make the roadway 
more efficient for all users: 


Street lighting 
Signs and pavement markings to designate the bike lanes 
Speed limit signs 


7.10.3 Level of Service 


The expected performance of the Route 1A intersection at Harrison Road and 
Pickman Road, after implementation of the proposed improvements, is shown in 
Figures 37-39. Estimates of LOS and delay are provided for the weekday AM 
and PM and Saturday PM peak hours. Analyses show that the two signalized 
intersections would operate satisfactorily during the peak hours. 


7.10.4 Advantages 


Renovates Route 1A into a more pedestrian- and bicyclist-friendly 
roadway 

Renovates Route 1A to better serve students of the Horace Mann 
Laboratory School at the future location of the school on Harrison Road off 
of Route 1A 

Improves safety for all road users 

Consistent with MassDOT’s Healthy Transportation Compact; the 
sidewalks and bike lanes would attract more people who would walk and 
bike 

Roadway functions well, and traffic flow would be maintained while 
promoting multimodal transportation 

Enhances safety for people who would walk or bike to school or work, or 
for recreation 

The bike lanes would provide better protection and visibility for bicyclists 
Fulfills the vision of connecting the neighborhoods to schools, recreational 
areas, and the Salem Bike Trail 

Requires no land takings 


7.10.5 Disadvantages 
There are no disadvantages associated with the proposed improvements. 
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7.10.6 Cost 


7.11 


Based on the costs of similar reconstruction projects recorded in MassDOT’s 
project information database, MPO staff estimate the project to cost between $2 
million and $3 million. This estimate includes drainage improvements, 
construction of sidewalks and ADA-compliant curb ramps, streetscape 
renovation, paving and markings, signing, and street lighting. 


EXAMPLES OF MODEL ROADWAYS AND FEATURES 


The improvements proposed in this study would increase safety, balance the 
needs of all transportation users, expand mobility, improve public health, support 
economic activities, reduce emissions for a cleaner environment, and create 
stronger communities. Figure 49 shows examples of accessible curb ramps that 
comply with MassDOT’s standards and high visibility crosswalks that increase 
safety for pedestrians. Figure 50 shows examples of sidewalk designs that 
provide welcoming sidewalk experiences and median cuts that offer pedestrians 
refuge areas. Figure 51 shows examples of MBTA bus shelters proposed for the 
heavily used MBTA bus stops and examples of pedestrian signals that can be 
used to increase safety for pedestrians at midblock crosswalks on high-traffic- 
volume roadways. Finally, Figure 52 shows photographs of other roadways in the 
Boston region that received the type of treatments described in this report; they 
include Route 109 in Westwood, Route 135 in Natick, and Route 109 in Medway. 
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Chapter 8—Conclusion and Next Steps 


8.1 


8.1.1 


8.1.2 


CONCLUSIONS 


The above analyses and evaluations indicate that Route 1A and the ancillary 
streets surrounding it in Marblehead, Salem, and Swampscott need renovations 
to improve safety and mobility for motorists, pedestrians, and bicyclists. This 
study identified the transportation issues related to safety, operations, and 
mobility, and proposed solutions to address needs in those areas. This study 
aligns with the Boston Region MPO’s goals of modernizing roadways to reduce 
congestion, increasing safety on the region’s highway system, expanding the 
quantity and quality of walking and bicycling infrastructure, and making transit 
service more efficient and modern. The proposed improvements offered in this 
report, if implemented, would increase traffic safety, make traffic operations more 
efficient, and modernize the roadway to accommodate all users. 


Problems 


There are several reasons why pedestrians and bicyclists find navigating the 
roadways in the study area challenging and why the roadways are considered 
unfriendly for those users: wide roadways create inequity by placing too much 
emphasis on vehicular use and by encouraging higher vehicle speeds; a lack of 
shoulders or bike lanes makes the roadways uncomfortable for bicyclists; and 
sidewalks are too close to the travel lanes, which causes discomfort for 
pedestrians. Furthermore, obstructions in crosswalks, curb ramps that are not 
ADA compliant, broken sidewalks, and sidewalk connectivity problems (gaps) 
create an unfriendly environment for pedestrians, especially for people with 
disabilities. Also, a lack of bus shelters at the heavily used stops creates 
problems for bus riders, especially during inclement weather. 


Among the traffic operations problems facing motorists are high vehicular speeds 
at the sharp horizontal curve on Route 1A at Leggs Hill Road in Salem, where 
many crashes have occurred. Also, outdated signal-timing plans make the flow 
of traffic inefficient through the Vinnin Square District. Additionally, high volumes 
of traffic and a lack of left-turn lanes on Route 1A causes a high number of 
crashes, traffic queues, and congestion near Swampscott Mall, in Vinnin Square, 
and on Route 1A between Harrison Road and Sumner Road. 


Solutions 


MPO staff, working with the study’s advisory task force, developed 
recommendations for improvements that could transform the study area into a 
pedestrian- and bicyclist-friendly transportation corridor that serves all modes of 
transportation and maintains regional travel capacity. MPO staff evaluated 
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8.1.3 


different roadway cross sections to determine how best to accommodate all road 
users safely and fulfill the vision of connecting the neighborhoods to the Vinnin 
Square District, educational institutions, and recreational areas, thereby fostering 
cohesive land uses, connecting people and their destinations, and promoting 
economic activity. This study provides the City of Salem, Towns of Marblehead 
and Swampscott, MassDOT, and other stakeholders with an assessment of the 
transportation needs at Vinnin Square and the adjoining neighborhoods in light of 
past, recent, and future developments, and allows them to start planning projects 
to implement the recommended improvements. When selecting preferred 
improvements to advance through the planning process, planners should 
consider the advantages and disadvantages of each alternative, cost, 
effectiveness, and impacts on their goals and objectives. 


Project Implementation 


Because there are multiple jurisdictions in the study area, successful 
implementation of the proposed improvements would require cooperation 
between MassDOT Highway Division and the municipalities to ensure that signal 
equipment can communicate and share data; sidewalks, shoulders, and bike 
lanes are continuous and connected; and MassDOT’s standards guide the 
design of roadway elements such as curb ramps, bike lanes, sidewalks. It is 
important for stakeholders to examine the design concepts with all road users in 
mind. 


MassDOT owns Route 1A and would be responsible for any renovations to the 
following sections of Route 1A: 


e Route 1A from Ellis Street to Longwood Drive in Swampscott 
The proposed improvements on this segment are estimated to cost 
between $2 million and $3 million. This estimate includes sidewalk 
renovation, installation of ADA-compliant curb ramps, the addition of new 
bike lanes, and pavement resurfacing and marking, as well as signage, 
street lighting, and drainage improvements. The Town of Swampscott has 
expressed support for the improvements. 


e Route 1A from Longwood Drive to Vinnin Street in Swampscott 
Four alternatives were developed for this segment. The Town of 
Swampscott has expressed strong support for Alternative 1— a two-lane, 
two-way roadway with a two-way left-turn lane, and bike lanes and 
sidewalks on both sides. Additional recommendations include 
improvements and upgrades to the streetscape, bus shelters, traffic 
signals and equipment, signage, and drainage. Alternative 1 is estimated 
to cost between $4 million and $6 million. 
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Route 1A from Vinnin Square to Sumner Road 

The proposed improvements would reconfigure the roadway by converting 
the existing shoulders into bike lanes, renovating existing sidewalks and 
curb ramps, and constructing new sidewalks and crosswalks to close the 
gap in the sidewalk network. Additional improvements include traffic signal 
equipment upgrades; safety improvements to support the impending 
school swap that will move the Horace Mann Laboratory School to the 
Salem State University South Campus; the addition of bus shelters at the 
heavily used MBTA bus stops; and signing, drainage, and streetscape 
improvements. MPO staff estimate the improvements to cost between $2 
million and $4 million. 


The City of Salem and the Towns of Marblehead and Swampscott own the 
arterials and the local collectors that connect to Route 1A. These municipalities 
would be responsible for any renovation to the roadways under their jurisdiction: 


Essex Street and Loring Avenue South of Vinnin Square 

The Town of Swampscott has jurisdiction of Essex Street and the City of 
Salem has jurisdiction of Loring Avenue. The proposed improvements 
would reconfigure the roadway to make it safer and easier for pedestrians 
and bicyclists to traverse. The reconfigured roadway would include two 
11-foot travel lanes and bike lanes and sidewalks on both sides of the 
roadway. Additional improvements include the installation of a bus shelter 
at the stop located near the Swampscott Mall entrance on Essex Street. 
MPO staff estimate the improvements to cost between $2 million and $3 
million. 


Tedesco Street from Vinnin Square to Leggs Hill Road 

The Town of Marblehead has jurisdiction over Tedesco Street. The 
proposed improvements would convert the roadway into a two-way, two- 
lane facility with sidewalks and shoulders on both sides of the street. 
Other improvements would close the gap in the sidewalk network, 
renovate curb ramps to MassDOT’s standards, and install the following: 
rectangular rapid flash beacons in the midblock crosswalks; minor 
adjustments (bulb outs) on the Brookhouse Drive approach, which would 
shorten the crosswalk distance and reduce the vehicle speeds; and high 
visibility crosswalks. MPO staff estimate the improvements to cost 
between $1 million and $2 million. 
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SA/sa 


Project Development 


Transportation decision making is complex and is influenced by factors such as 
financial limitations and agencies’ programmatic commitments. Project 
development is the process that takes transportation improvements from concept 
to construction. This process will depend upon cooperation between MassDOT, 
Marblehead, Salem, Swampscott, and the MPO. This planning study and the two 
RSAs provide the necessary information for the project proponents to initiate the 
project notification and review process. After completing the initial steps, the 
proponents can start preliminary design and engineering and place the project on 
the TIP. An overview of the project development process is included in Appendix 
Gi. 
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Examples of high visibility crosswalks 
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Figure 50 
Examples of Sidewalk Designs and Median and Pedestrian Refuge Areas 
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Examples of MBTA bus shelters 


Examples of pedestrian crossing signals 


Figure 51 
Examples of MBTA Bus Shelters and Pedestrian Crossing Signals 
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Route 135 in Natick Route 109 in Westwood 


Two-lane, two-way roadway with shoulders and sidewalks with buffers Two-lane, two-way roadway with shoulders and sidewalks 


Route 109 in Medway Route 114 in Dane rs 
Two-lane, two-way roadway with a two-way left-turn lane and sidewalks Four-lane, two-way roadway with a two-way left-turn lane and sidewalks 
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TECHNICAL MEMORANDUM 


DATE: March 17, 2016 
TO: Boston Region Metropolitan Planning Organization (MPO) 
FROM: Seth Asante and Katrina Crocker 
RE: Federal Fiscal Year (FFY) 2016 Priority Corridors 
for Long-Range Transportation Plan (LRTP) 
Needs Assessment: Selection of Study Locations 


BACKGROUND 


This memorandum presents the results of Task 2 of the work program for Priority 
Corridors for LRTP Needs Assessment: FFY 2016.' Task 2 of that work 
program—to select study locations—includes presenting the results to the MPO 
for discussion. 


The existing needs for all transportation modes in the MPO region were identified 
as part of the Needs Assessment of the LRTP.* The LRTP Needs Assessment 
guides the process of deciding which projects to fund in future Transportation 
Improvement Programs (TIPs). Some of the current mobility requirements of the 
MPO region listed in the current LRTP Needs Assessment are: 


e Maintaining and modernizing roadways with high levels of congestion and 
safety problems 

e Increasing the quantity and quality of walking and bicycling 

e Improving the efficiency of transit service and adherence to schedules 


Based on previous and ongoing transportation-planning work—including the 
MPO’s Congestion Management Process (CMP) and MPO planning studies— 
MPO staff identified several priority arterial roadway segments that require 
maintenance, modernization, safety improvements, and mobility improvements, 
and listed them in the LRTP Needs Assessment. To address problems of some 





' Karl H. Quackenbush, CTPS Executive Director, memorandum of a work program to the 
Boston Region Metropolitan Organization, “Priority Corridors for LRTP Needs Assessment: FFY 
2016,” October 15, 2015. 

. Region Metropolitan Planning Organization, Charting Progress to 2040: The New Long-Range 
Transportation Plan of the Boston Region Metropolitan Planning Organization, endorsed by the 
Boston Region MPO on July 30, 2015. 
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2.1 


of these arterial segments, a study was included in the federal fiscal year (FFY) 
2016 Unified Planning Work Program (UPWP).° 


By focusing on arterial segments rather than intersections, planners can evaluate 
multimodal transportation needs comprehensively (with the goal of creating 
“complete streets”). A holistic approach to analyzing problems and forming 
recommendations ensures that the needs of all public transportation users— 
including pedestrians, bicyclists, and motorists—are considered. Ultimately, this 
will result in roadways where it is safe to cross the street and walk or cycle to 
shops, schools, train stations, and recreational facilities, and where buses can 
run on time. Typically, the recommended improvements are within a roadway’s 
right-of-way. They take into account the needs of abutters and users, and the 
interests and support of stakeholders. 


SELECTION PROCEDURE 


The study selection process consisted of three steps. First, MPO staff assembled 
data about the arterial segments that are identified in the current LRTP and used 
them to screen the roadway segments. Next, MPO staff examined the arterial 
segments more closely by applying specific criteria. Finally, staff scored each 
arterial segment and assigned a priority of low, medium, or high to each 
segment. 


Gathering Data 


MPO staff identified 54 arterial segments in 39 municipalities in the MPO region. 
The assembled data are: 


e The Massachusetts Department of Transportation (MassDOT) 2014 Road 
Inventory File and 2009-13 crash database — used to assemble the 
following information for each arterial segment in each municipality: 
roadway jurisdiction, National Highway System (NHS) status, average 
daily traffic (ADT), high-crash locations, and crash rates 


e MPO Congestion Management Process data on arterial congestion — used 
to determine average travel speeds, travel time index (travel time in the 
peak period divided by travel time at free-flow conditions), and speed 
index (average travel speed divided by the speed limit) on each arterial 
segment 


e MPO data on gaps in the bike network and MassDOT bike facilities — used 
to identify bicycle needs, including connectivity, and accommodations 


° Boston Region Metropolitan Planning Organization, Unified Planning Work Program, Federal 
Fiscal Year 2016, endorsed by the Boston Region Metropolitan Planning Organization on July 
30, 2015. 
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e Data on MBTA bus service performance and passenger load — used to 
determine the percentage of bus trips that do not adhere to the schedule 
(in other words, that provide late service) or do not adhere to passenger 
load standards (resulting in crowding) 


e Data on MBTA bus routes, subway lines, and commuter rail lines — used 
to identify which segments serve MBTA buses or stations 


e Data on the Boston Region MPO’s Environmental Justice (Eu) 
transportation analysis zones — used to identify EJ areas 


e Data selected from MassDOT’s project-information database; the MPO’s 
FFY 2016-20 TIP projects; MPO planning studies and other studies; and 
municipal websites — used to obtain data on projects, studies, and TIP 
projects that are planned or programmed for each arterial segment 


Table 1 (at the end of this memorandum) presents, for each arterial segment, the 
data and information gathered for this study, including the municipality, MAPC 
subregion, jurisdiction, MassDOT district office, crash rate per million vehicle- 
miles traveled, number of top-200 high-crash locations, number of crash clusters 
that are eligible for Highway Safety Improvement Program (HSIP) funding, travel 
time index, transit service performance, whether the segment is located in, or 
within a half mile of, an EJ transportation analysis zone, and a list of relevant 
studies or projects. It also includes the score and priority rating that were 
determined by applying the selection criteria. The processes for scoring and 
assigning priority ratings to segments are described below. 


Applying Criteria 


MPO staff examined the arterial segments more closely by applying the following 
six criteria: 


e Safety Conditions, 0-4 points (each of the four criteria is worth 1 point) 


o Location has a higher-than-average crash rate for its functional 
class 

o Location contains an HSIP-eligible crash cluster 

o Location is on the list of the Massachusetts top-200 high-crash 
locations 

o Location has a significant number of pedestrian and bicycle 
crashes per year (two or more per mile) or contains one or more 
HSIP-eligible bike-pedestrian clusters 
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e Congested Conditions, 0-2 points (each of the two criteria is worth 1 
point) 
o Travel time index is at least 1.3 
o Travel time index is at least 2.0 


e Multimodal Significance, O—-3 points (each of the three criteria is worth 1 
point) 
o Location currently supports transit, bicycle, or pedestrian activities 
o Location needs to have improved transit, bicycle, or pedestrian 
facilities 
o Location has a high volume of truck traffic serving regional 
commerce 


e Regional Significance, O—4 points (each of the four criteria is worth 1 point) 


o Location is in the National Highway System 

o Location carries a significant portion of regional traffic (ADT is 
greater than 20,000) 

o Location lies within 0.5 miles of an EJ transportation analysis zone 

o Location is essential for the region’s economic, cultural, or 
recreational development 


e Regional equity, 0-2 points (each of the two criteria is worth 71 point) 


o Location is in an MPO subregion for which there has not been a 
priority-corridor study 

o Location is in an MPO subregion for which there has been a 
priority-corridor study in the previous three years. 


e Implementation Potential, O-3 points (each of the three criteria is worth 1 
point) 

o Location is proposed or endorsed by its roadway administrative 
agency 

o Location is proposed or endorsed by its MPO subregion and is a 
priority for that subregion 

o Location has strong support for improvements from other 
stakeholders 
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Scoring and Rating 


Arterial segments that have a total score of 10 or fewer points were rated low 
priority; those with a score of 11 to 12 points were rated medium priority; and 
those with a total score 13 or more points were rated high priority. Eleven arterial 
segments were given a high-priority rating by MPO staff based on safety, 
operations, multimodal and regional significance, regional equity, and support 
from agencies and municipalities. The availability of funding determined the 
number of segments selected. 


The high-priority segments were then examined more closely, and arterials that 
had projects meeting any of the following criteria were excluded from further 
consideration for this cycle of the priority-corridors study: recently completed, in 
construction, in design, under study, or programmed in the TIP. Figure 1 shows 
the general locations of previous priority-corridor studies, and also shows that the 
arterial segment selected for study is located in a subregion in which there has 
never been a priority-corridor study. Based on this evaluation, the segment 
described below was selected for study. 


ARTERIAL SEGMENT SELECTED FOR STUDY: ROUTE 1A AT VINNIN 
SQUARE AREA IN SWAMPSCOTT, SALEM, AND MARBLEHEAD 


MPO staff recommend that the corridor that includes Route 1A and ancillary 
streets in the Vinnin Square area of Swampscott, Salem, and Marblehead be 
selected for study. The Towns of Swampscott and Marblehead and the City of 
Salem requested this study via MPO outreach for the UPWP. Those 
municipalities asked the MPO staff to perform this study to identify problems 
related to recent and future developments expected in the area, and then to 
identify solutions that could be implemented in tandem with MassDOT. The 
MassDOT Highway Division District 4 Office and the North Shore Task Force 
expressed their support for and willingness to participate in a study of the 
selected arterial segment. 


SUMMARY 


The recommended arterial segment and its ancillary streets meet the selection 
criteria of this study, especially by supporting the transportation improvement 
priorities of the MPO’s LRTP. While the work scope for this study assumed that 
“aS many as two” arterial segments would be selected, the MPO staff does not 
propose studying a second arterial segment because this study will include 
ancillary streets (Loring Avenue, Essex Street, Vinnin Street, and Salem Street) 
in three municipalities, which would require considerable resources for evaluating 
alternatives (possible improvements). 
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Staff will present this recommendation to the MPO for discussion and approval. If 
the MPO approves this corridor selection, staff will meet with officials from 
Swampscott, Salem, Marblehead, MassDOT, and MAPC to discuss the study 
specifics, conduct field visits, collect data, and perform various analyses. 


SA/sa 
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TABLE 1 
Arterial Segments Considered for Study: Priority Corridors for Long-Range Transportation Plan Needs Assessment Study 
(Arterial Segment Selected for Study Is Highlighted in Green) 
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Route 114 MassDOT and 2,3 18 MBTA bus stops Yes Transportation Improvement Study for Routes 1A, 114, and High Location suggested in 2012 UPWP outreach via an NSTF 
City 107 and Other Roadways in Downtown Salem, 2005 CTPS letter, which suggested that a study [on Routes 114/1A and 
MBTA bus Routes 450, Half the segment] study Route 127 from Swampscott to Gloucester] would include 
451, 455, 456, 459, and abuts EJ zones. suggestions about how to improve bike facilities and bike-to- 
465 MassDOT Project #605332, Bridge Replacement (Route rail connections in this heavily traveled tourist region. This 
114) North Street over North River; in preliminary design builds on NSTF's primary recommendation for that year and 
MBTA Commuter Rail at the anticipated popularity of the Essex Coastal Scenic Byway 
Salem and Beverly in the region. 
Ferry service 
Route 9 Framingham MWRG 3 MassDOT Yes 2 2.4 3.6 2 8 2.23] MWRTA bus Routes 1, |None Yes MAPC Land Use/Route 9 Corridor Study (fall 2013). 4 2 3 4 0 1 14 High This arterial segment was not selected because according to 
2, 3,7, and 9 MassDOT District 3, most of the intersections on this corridor 
Over half the MassDOT Project #603865 is located in Framingham at the have already been studied. In addition, MPO staff studied 
route lies within intersection of Route 9 and Temple Street; in preliminary Route 30 in Framingham and Natick under the FFY 2013 
or adjacent to an |design Priority Corridors for LRTP Needs Assessment. 
EJ zone. 
MassDOT Project #608006 Pedestrian Hybrid Beacon 
Installation at Route 9 and Maynard Road; 25% design 
stage 
MassDOT Project #604991, Resurfacing and Related Work 
on Route 9, includes wheelchair ramp upgrades, additional 
sidewalks/repairs, and signal improvements; completed in 
2011 
Route 18 Weymouth SSC 6 MassDOT Yes 3 4.2 6.8 4 13 1.44] Nine MBTA bus stops Yes Yes Programmed TIP (2017) and MassDOT Project #601630, 4 1 3 4 1 1 14 High This arterial segment was not selected because according to 
Reconstruction and Widening on Route 18 (Main Street), MassDOT District 6, a MassDOT project is underway, and no 
MBTA bus Route 225 EJ zones lie from Highland Place to Route 139; construction ends spring project is needed at this time. 
adjacent to the |2016 
MBTA Commuter Rail at segment. 
South Weymouth MassDOT Project #603161, Signalization and Improvements 
on Route 18 (Three Locations) at West Street, Park 
Avenue, and Columbian Street; completed in spring 2009 
MassDOT Project #603738, Traffic Signal Improvements on 
Route 18 at Pond Street and Pleasant Street; completed in 
summer 2006 
Route 16 (Revere |Medford ICC 4 MassDOT and |Yes 2,3 1.3 48 0 2 2.59|MBTA bus Routes 90, |Yes Yes DCR announced a $500,000 comprehensive study of the 3 2 3 4 0 1 13 High This arterial segment was not selected because it is part of 
Beach Parkway DCR 97, 99, 100, 106, 108, parkway system for bike lanes in FFY 2015. The goals of the Mystic River Working Group Study. In addition, the Wynn 
and Mystic Valley 110, 112, and 134 EJ zones are the study include updated traffic information, assessment of Everett DEIR (2015) includes intersection improvements and 
Parkway) located at the parkway conditions, and assessment and understanding of mitigated traffic operations for Revere Beach Parkway and 
MBTA Rapid Transit on ends of the deficiencies along the heavily cycled parkways. Mystic Valley Parkway. 
the Orange Line at segment in 
Wellington and on the Somerville and 
Red Line at Porter Everett and 0.2 
Square miles away in 
Medford. 
MBTA Commuter Rail at 
West Medford and 
Porter Square 
Route 1 Norwood TRIC 5 MassDOT Yes 3 4.8 1.2 0 6 2.69] MBTA Commuter Rail at | N/A Yes MassDOT's I-95 South Corridor Study, provided a 1 2 3 4 2 1 13 High The location has MassDOT projects and studies and it is not 
Islington, Dedham Corp comprehensive evaluation of the I-95 and Route 1 corridors recommended for study. 
Center, Endicott, One EJ zones {south of Route 128 that included a recommended plan of 
Norwood Depot, lies adjacent to |short-term and long-term improvements (June 2010) 
Norwood Central, the southern end 
Windsor Gardens, and of the segment. |MassDOT Project #608052, Route 1 at Morse Street 
Plimptonville (approved by PRC Nov. 2014); in preliminary design 
MassDOT Project #605857, Route 1 at University Avenue 
and Everett Street; Town design is at pre-25% 
MassDOT Project #605321, Bridge Preservation, Route 1 
over the Neponset River; in design stage 
Route 114 Peabody NSTF 4 MassDOT and |Yes 2 3.5 2.8 2 7 1.3]Three MBTA bus stops |Yes Yes No projects 3 1 2 3 2 2 13 High Route 114 in Peabody was listed as a potential corridor in 
Town need of signal progression and improvements to 
MBTA bus Routes 435, Half the segment accommodate pedestrians and bicyclists. 
465 abuts an EJ 
zone. 
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Top-200} Number of HSIP- 
National Crash] High-Crash} Eligible Crash Travel In or Near 
MAPC MassDOT Highway |Functional Distance Rate Locations Clusters Time Crowded or |Environmental Safety Congested | Multimodal Regional Regional | Implementation 
Arterial Segment |Community Subregion _| District Jurisdiction |System Class* (Miles)| | (MVMT) 2011-13 2011-13** Index| Transit Service Late Bus Justice Zone Study, Project, or TIP Project Conditions | Conditions | Significance | Significance Equity Potential Score |Priority Rating | Summary of Comments 
Route 3A Quincy ICC 6 MassDOT, Yes 3 2.3 5.6 2 7 1.31]MBTA bus Routes 201, |Yes Yes MassDOT Project #605729, Intersection and signal 4 1 2 4 0 2 13 High Route 3A (Hancock Street) is part of the Quincy 
DCR, and City 202, 210, 211, 212, 217, improvements at Hancock Street and East/West Squantum Redevelopment project; study completed in April 2011 
275, 276 and 217 The entire streets. The project consists of widening and improvements 
segment lies to the intersection of Hancock Street with East and West 
MBTA Red Line Rapid within or near EJ |Squantum Streets and improvements along Hancock Street 
Transit at Quincy zones. to the MBTA access drive; completed in fall 2015. 
Center, Wollaston, and 
North Quincy MassDOT Project #606518. As part of the Quincy 
Redevelopment project, the city plans to construct a new 
MBTA Commuter Rail at bridge over the existing MBTA tracks that will connect the 
Quincy Center downtown area at Market Square and Hancock Street. The 
main goal of the new bridge will be improved pedestrian 
conditions along Hancock Street. 
An FFY 2012 CTPS safety and operations study addressed 
problems at Route 3A and Coddington Street intersection. 
Route 28 Randolph TRIC 6 MassDOT and |Yes 3 3.2 5.7 0 3 1.46150 MBTA bus stops Yes Yes MassDOT Project #603716, Resurfacing and Related Work 3 1 2 4 2 1 13 High The location has several MassDOT projects and CTPS 
Town on a Section of Route 28; completed 2007/2008 studies and it is not recommended for study. 
MBTA bus Routes 240 The entire 
and 238 segment lies Conceptual TIP #1002, Route 28 (N. Main Street) Bridge 
within EJ Zones. 
MBTA Commuter Rail at Conceptual TIP #1010, Route 28 (N. Main Street) and 
Holbrook/Randolph Liberty Street intersections 
BAT Route 12 Conceptual TIP #1011, Route 28 (N. Main Street) and West 
Street intersection 
FFY 2008 Safety and Operations Analyses at Intersections 
study 
Arterial Coordination Study, CTPS study (2010) 
Route 1A Salem NSTF 4 Town Yes 2 0.8 14.7 0 1 1.32]16 MBTA bus stops Yes Yes CTPS Lower North Shore Transportation Improvement 3 1 2 4 2 1 13 High The southern end of this arterial segment is included in the 
Study proposed improvements for Route 1A in Revere in study of Route 1A study at the Vinnin Square area in 
MBTA bus Routes 455 The entire October 2000; an update may be necessary. Marblehead and in Swampscott, selected for study under the 
and 459 segment lies FFY 2016 Priority Corridors Study. 
within EJ zones. 
MBTA Commuter Rail at 
Salem 
Ferry service 
Route 129 Wilmington NSPC 4 MassDOT and |Yes 3 2.9 6.8 1 8 1.3] MBTA Commuter Rail at |N/A None MassDOT Project #601732, Rehabilitation, Route 129 4 1 2 3 2 1 13 High N/A 
Town Wilmington, North (Lowell Street) from Route 38 (Main Street) to Woburn 
Wilmington, Street. The project includes full-depth reconstruction and 
Anderson/Woburn, and widening, accessible (ADA-compliant) sidewalks, new tree 
Reading plantings, and bicycle accommodation within the newly 
paved shoulders. The intersection of Route 129 and 38 was 
realigned with new traffic signals and the bridge over Maple 
Meadow Brook was replaced; completed in 2009. 
MassDOT Project #608051 will reconstruct Route 38 from 
Route 62 to the Woburn city line and will add bike lanes, 
sidewalks, turn lanes, and signal upgrades; in preliminary 
design. 
Route 60 Arlington ICC 4 Town Yes 3 0.9 6.0 1 2 1.34|Eight MBTA bus stops |Yes Yes CTPS and MAPC Community Transportation Technical 4 1 3 3 0 1 12 Medium N/A 
Assistance Program evaluated the high-crash location at the 
MBTA bus Routes 67, intersection at Massachusetts Avenue, March 2010. 
62, 76, 77, 78, 79, 80, 
84, and 350 MassDOT Project #606885, will connect the two legs of the 
Minuteman Bikeway and improve traffic operations and 
safety and pedestrian safety in the Arlington Center area. 
The critical segment in the Arlington Center area has a 
project programmed in the FFY 2014 TIP. 
Alewife Brook Cambridge ICC 6 MassDOT and| Yes 2 0.8 7.2 0 2 2.41|MBTA bus Routes 79, Yes Yes Alewife Studies, Phase Il, CTPS study (2009). 3 2 2 4 0 1 12 Medium The Fresh Pond Residents Alliance identified Fresh Pond 
Parkway DCR 350, 62, 67, 74, 76, 78, Parkway and Alewife Brook Parkway as locations in need of 
84, and 351 Most of the DCR announced a comprehensive study of the parkway transportation improvements. Concerns include pedestrian 
segment lies system for bike lanes. safety of young students walking to Shady Hill School 
MBTA Rapid Transit on within or because of high traffic volumes, environmental issues, and 
the Red Line adjacent to EJ |MassDOT Project #605637, Improvements at Route 2 and livability. 
zones. Route 16. The purpose of this project is to perform minor 
MBTA Commuter Rail at widening, eliminate a merge condition, and improve 
Porter Square throughput capacity and vehicle queue storage at the 
intersection of Route 2 and Route 16 (Alewife Brook 
Parkway); under construction. 
Route 138 Canton TRIC 6 MassDOT No 3,2 2.6 47 0 3 2.26] MBTA Commuter Rail at | N/A None MassDOT Project #603883, Reconstruction on Route 138, 3 2 2 2 2 1 12 Medium Many locations in this segment have MassDOT projects or 









































Route 128, Canton 
Junction, and Canton 
Center 











tom I-93 to Dan Road; in preliminary design 


MassDOT Project #605807, Improvements on Route 138 
tom Randolph Street to Washington Street; completed in 
2011 








MassDOT Project #602745, Improvements and 
Signalization, Route 138 at Washington Street and at 
Randolph Street; completed in spring 2009 





Route 138 Corridor Study, CTPS study (July 2001) 
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MassDOT District 6 says that the area around I-93, which has 
congestion issues, was evaluated by a consultant for a 
private company. 
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Top-200| Number of HSIP- 
National Crash] High-Crash} Eligible Crash Travel In or Near 
MAPC MassDOT Highway |Functional Distance Rate Locations Clusters Time Crowded or |Environmental Safety Congested | Multimodal Regional Regional | Implementation 
Arterial Segment |Community Subregion {District Jurisdiction |System |Class* (Miles)| | (MVMT) 2011-13 2011-13** Index| Transit Service Late Bus Justice Zone Study, Project, or TIP Project Conditions | Conditions | Significance | Significance | Equity Potential Score |Priority Rating |Summary of Comments 
Route 16 (Revere |Chelsea Icc 6 MassDOT and |Yes 2 1 3.5 1 2 1.77|MBTA bus Routes 112 |Yes Yes The Lower North Shore Transportation Improvement Study, 4 1 3 4 0 0 12 Medium This arterial segment was not selected because it is part of 
Beach Parkway) DCR and 111 CTPS study (2000) the Mystic River Working Group Study. In addition, the Wynn 
The entire Everett DEIR (2015) includes intersection improvements and 
MBTA Commuter Rail at segment lies DCR announced a comprehensive study of the parkway mitigated traffic operations for Revere Beach Parkway and 
Chelsea within EJ zone. |system for bike lanes. Mystic Valley Parkway. 
Route 16 (Revere | Everett ICC 4 MassDOT and |Yes 2 ie. 2.8 1 7 1.38]MBTA bus Routes 97, |Yes Yes DCR announced a $500,000 comprehensive study of the 3 1 3 4 0 1 12 Medium This arterial segment was not selected because it is part of 
Beach Parkway) DCR 99, 106, 110, 112, 104, parkway system for bike lanes in FFY 2015. The goals of the Mystic River Working Group Study. In addition, the Wynn 
105, and 109 The entire the study include updated traffic information, assessment of Everett DEIR (2015) includes intersection improvements and 
segment lies parkway conditions, and assessment and understanding of mitigated traffic operations for Revere Beach Parkway and 
MBTA Orange Line within EJ zones. |deficiencies along the heavily cycled parkways. Mystic Valley Parkway. 
Rapid Transit at 
Wellington and 
MBTA Commuter Rail at 
Chelsea 
Routes 4 and 225 |Lexington MAGIC. 4 MassDOT Yes (part) 3,5 0.7 6.3 0 2 1.3]Nine MBTA bus stops [Yes None MassDOT section from I-95 to Hartwell Ave, was the subject 3 1 2 3 1 2 12 Medium The MAGIC subregion and the Towns of Lexington and 
of a Town study (Hartwell Avenue Traffic Mitigation Plan -- Bedford requested that this corridor be included in the FFY 
MBTA Route 62 Bedford Street Concept Plan), and a road safety audit was 2012 UPWP for study. 
performed for this segment in November 2011 
The MassDOT section from I-95 to Hartwell Avenue was the 
CTPS FFY 2008 Safety and Operations at Intersections subject of a Town study. 
Study, Massachusetts Avenue at Maple Street 
Route 1A Lynn Icc 4 MassDOT and | Yes 2,3, and 5 3.1 3.2 0 5 1.36]35 MBTA bus stops Yes Yes TIP Project #1321, Route 1A Lynnway at Blossom Street; 2 1 2 4 0 3 12 Medium This arterial segment was selected for MPO study under FFY 
(Lynnway) DCR conceptual 2015 Priority Corridors Study for LRTP Needs Assessment. 
MBTA bus Routes 426, The entire 
439, 441, 442, 448, 449 segment lies TIP Project #1322, Route 1A Lynnway intersection at Market 
within EJ zones. | Street; conceptual 
MBTA Commuter Rail at 
River Works, Lynn/ 
Central Square, and 
Swampscott 
Ferry service 
Route 107 Lynn Icc 4 MassDOT and |Yes 3 1.3 12.6 4 14 1.19] MBTA bus Routes Yes Yes MassDOT Project #604952, Bridge Replacement, Route 4 0 3 4 0 1 12 Medium This arterial segment was not selected for study because 
Town 424,426, 436, 441, 442, 107 over the Saugus River there is an ongoing Route 107 Corridor Study in Lynn and 
450, 455, 456, 459, 429, The entire Salem, which is being conducted by MassDOT in conjunction 
and 435 segment lies MassDOT Project #26710, Bridge Replacement, Route 107 with Lynn and Salem. 
within EJ zones. |over the Saugus River (Fox Hill Bridge); completed spring 
MBTA Commuter Rail at 2013 
River Works, 
Lynn/Central Square, MassDOT Project #603938, Western Avenue Bridge over 
and Swampscott Saugus River (Fox Hill Bridge) 
Ferry service TIP Project #374, Lynn Garage (transit) 
Route 28 Milton ICC and 6 MassDOT, Yes 3 3.8 3.3 1 4 1.3]51 MBTA bus stops Yes Yes MassDOT Project #607342, Intersection and Signal 3 1 2 3 1 2 12 Medium This arterial segment was not selected because there have 
TRIC DCR, and Improvements at Route 28 (Randolph Avenue) and been several improvements in this segment in recent years. 
Town MBTA bus Routes 240, EJ zones are Chickatawbut Road; in preliminary design 
245, 24, 28, 26, 30, 31, located at the 
and 33 northern end. MassDOT Project #106901, Roadway Reconstruction on 
Route 28 (Randolph Avenue) from Reedsdale Road to 
MBTA Red Line Rapid Milton/Quincy town line; completed 2008 
Transit at 
Mattapan/Ashmont Conceptual TIP #1008, Reconstruct the Intersection of Blue 
Station Hills Parkway and Brook Road 
BAT Route 12 
Route 9 Natick MWRCG. 3 MassDOT Yes 2 3.5 4.9 2 9 2.32| MWRTA bus Routes 1, |None Yes MAPC Land Use/Route 9 Corridor Study (fall 2013) 4 2 1 4 0 1 12 Medium According to MassDOT District 3, the Route 9 and Oak Street 
4,9, and 10 intersection is currently under construction. The Route 9 and 
One EJ zone is |MassDOT Project #601586 is currently reconstructing the Route 27 interchange is currently in design. 
0.5 miles away. | Route 9/Oak Street intersection and should address some 
of the congestion and safety issues at the intersection. 
MassDOT Project #605313 will reconstruct the Route 
9/Route 27 interchange; 25% project design stage. 
MassDOT Project #604991, Resurfacing and Related Work 
on Route 9, includes wheelchair ramp upgrades, additional 
sidewalks/repairs, and signal improvements; completed in 
2011 
Route 16 Newton ICC 6 MassDOT and |Yes 3 4.3 41 0 4 1.52|MBTA Routes 59,170, |Yes Yes MassDOT Project #606780, Bridge Rehabilitation, Route 16 3 1 2 4 0 2 12 Medium In FFY 2014, a subregional study was conducted on 
City 505, 553, 554, and 556 (Washington Street) over I-90, MBTA/CSX Corporation and Washington Street in Newton. 
An EJ zone lies |Access Road 
MBTA Green Line Rapid adjacent to the The location was suggested in 2014 LRTP outreach through 
Transit segment. Conceptual TIP #1067, Washington Street (Phase 2), from verbal comments at a 495/MetroWest Partnership meeting. 
Commonwealth Avenue to Perkins Street 
MBTA Commuter Rail at 
West Newton 
Route 1 Walpole TRIC 5 MassDOT Yes 3 3.3 21 0 2 1.38] MBTA Commuter Rail at |N/A Yes MassDOT's I-95 South Corridor Study presented a 1 1 3 4 2 1 12 Medium The location has MassDOT projects and studies. 






































Sharon and Walpole 








One EJ zones 
lies adjacent to 
the southern end 
of the segment. 





comprehensive evaluation of the I-95 and Route 1 corridors 
south of Route 128 and included a recommended plan of 
short-term and long-term improvements (June 2010) 
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Top-200} Number of HSIP- 
National Crash] High-Crash} Eligible Crash Travel In or Near 
MAPC MassDOT Highway |Functional Distance Rate Locations Clusters Time Crowded or |Environmental Safety Congested | Multimodal Regional Regional | Implementation 
Arterial Segment |Community Subregion {District Jurisdiction [System |Class* (Miles)| —_ (MVMT) 2011-13 2011-13** Index| Transit Service Late Bus Justice Zone Study, Project, or TIP Project Conditions | Conditions | Significance | Significance | Equity Potential Score |Priority Rating |Summary of Comments 
Route 16 Wellesley MWRCG. 6 MassDOT and |Yes 4 45 7.3 1 3 1.45|MBTA Commuter Rail at |N/A Yes MassDOT Project #94762, Bridge Rehabilitation, Route 16 4 1 2 3 0 2 12 Medium The location was suggested in 2014 LRTP outreach through 
Town Wellesley Square, (Washington Street) over Route 9, including relocation of verbal comments at a 495/MetroWest Partnership meeting. 
Wellesley Hills, and The southern retaining wall; completed summer 2010. 
Wellesley Farms end of the 
segment lies in |MassDOT Project #600712, Reconstruction of Route 16 
MWRTA Route 8 an EJ zone. from Grantland Road to the Newton City Line. The work 
consisted of paving, drainage improvements, sidewalk 
reconstruction, traffic signals, and ornamental lighting on 
Route 16. A signal was installed at the Washington 
Street/Walnut Street intersection, and the pedestrian 
crossing 150 feet south of Hillside Road was upgraded, 
completed in 2004. 
Route 2 Acton MAGIC. 3 MassDOT Yes 2 2:1 1.4 0 1 3.35] MBTA Commuter Rail at |N/A Yes MassDOT Project #604472, Resurfacing and Related Work 1 2 2 4 1 1 11 Medium Location has MassDOT projects. A MassDOT road safety 
South Acton and West on Route 2 (includes all of Acton); completed in spring 2014 audit is scheduled for the Piper Road/Taylor Road 
Concord intersection; the project is in the preliminary design phase. 
MassDOT Project #607748, Intersection and Signal 
Improvements on Route 2 and Route 111 at Piper Road and The MAGIC subregion expressed interest in a Route 2 study. 
Taylor Road; in preliminary design 
MassDOT Project #604609, Traffic Sign Replacement and 
Safety Improvements on Route 2; completed in summer 
2009 
TIP Project #606223, Bruce Freeman Rail Trail Construction 
(Phase II-B) in Acton and Concord to connect the trail 
across Route 2, programmed in TTY 2018 TIP 
Route 62 Bedford MAGIC. 4 MassDOT and |No 5 0.9 6.9 0 1 1.31]Three MBTA bus stops |Yes None Great Road Project: Master Plan and Conceptual Design, 3 1 2 2 2 1 11 Medium Forms part of Routes 4 and 225 arterial segment. 
Town prepared by Vanasse Hagen Brustlin Inc. (VHB) for the 
MBTA bus Route 62 Town of Bedford in 2011. The plan was to improve 
pedestrian and bicycle access, recommend streetscape 
improvements that will highlight the “Center” of Bedford 
while taking into consideration traffic flow through the area, 
crosswalk locations, intersection and traffic control 
improvements, property access, and parking. 
Route 2 (Fresh Cambridge ICC 6 DCR Yes 2 1.3 3.5 0 2 1.51]MBTA bus Routes 75, |Yes Yes DCR announced that the agency will conduct a traffic study 3 1 2 4 0 1 11 Medium The Fresh Pond Residents Alliance identified Fresh Pond 
Pond Parkway) 71, 72, 73, 74, and 78 of several intersections along Mount Auburn Street and Parkway and Alewife Brook Parkway as locations in need of 
Two EJ zones Fresh Pond Parkway, in partnership with the City of transportation improvements. Concerns include pedestrian 
MBTA Red Line Rapid are located Cambridge and the MBTA. The study will focus on safety safety of young students walking to Shady Hill School 
Transit within 0.5 miles |measures, bus prioritization, and accessibility. because of high traffic volumes, environmental issues, and 
of the segment. livability. 
MBTA Commuter Rail at Conceptual TIP project #987 would acquire Minuteman Path 
Porter Square right-of-way in Watertown to connect Minuteman Bikeway 
from Arlington, Cambridge, and Watertown to Dr. Paul 
Dudley White Bike Path in Boston. 
Route 2 Concord MAGIC. 4 MassDOT Yes 2 5.2 411 1 6 2.68] MBTA Commuter Rail at |N/A Yes. MassDOT Project #602894, Crosby's Corner (Route 2 at 2. 2 2 4 1 0 11 Medium FFY 2013 Priority Corridors for LRTP Needs Assessment 
West Concord, Concord, Route 2A) Improvements; under construction Study (Concord and Lincoln) 
and Lincoln One EJ zone is 
adjacent to the |MassDOT Project #602091, Concord Rotary; in preliminary Route 2 was suggested during MPO outreach as a route 
segment. design experiencing congestion that affects MAGIC communities as 
well as Cambridge. 
MassDOT Project #604069, Bridge Replacement over 
Sudbury River; in preliminary design There are many projects and studies conducted for this 
corridor, including the Route 2 (Crosby's Corner) 
MassDOT Project #604630, Resurfacing and Related Work improvements and Concord Rotary upgrade and 
on Route 2; completed in 2010 improvements. 
MassDOT Project #604472, Resurfacing and Related Work 
on Route 2; completed in 2014 
Programmed (March 2014) TIP Project #606223: Bruce 
Freeman Rail Trail Construction (Phase II-B) in Acton and 
Concord, will connect the trail across Route 2, in preliminary 
design 
Route 99 Everett ICC 4 MassDOT, Yes 3 2.4 1.4 0 2 2.4|40 MBTA bus stops Yes Yes MassDOT Project #602383 reconstructed Route 99 with a 2 2 2 4 0 1 11 Medium Not recommended for study because the MassDOT projects 
DCR, and City traffic signal upgrade, from Second Street to the Malden city listed completely reconstructed Route 99 with signal 
MBTA bus Routes 97, The entire line in 2008. improvements from Alford Street Bridge to the Malden city 
104, 105, 109, 110, 112, segment lies line. 
99, and 106 within EJ zones. |MassDOT Project #601580 reconstructed Route 99 from 
Sweetser Circle to Second Street in 2004. 
MassDOT Project #602382 reconstructed Route 99 from 
Sweetser Circle to the Alford Street Bridge in 2013. 
Route 30 between |} Framingham MWRG 3 Town Yes (part) 3 11 4.5 0 1.3] MWRTA bus Routes 10 |None Yes. FFY 2013 Priority Corridors for LRTP Needs Assessment 3 1 2 3 1 1 11 Medium This location is not recommended for study because of an 
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MBTA Commuter Rail at 
Natick and West Natick 








The southern leg 
of the segment 
lies within an EJ 
Zone. 





Study 





MassDOT Project #86450, Roadway Reconstruction and 
Related Work on sections of Route 126 and Route 30 
(includes traffic signal improvements at their intersection); 
construction ended in summer 2005. 





























FFY 2013 Priority Corridors for LRTP Needs Assessment 
Study that was performed for the corridor. Framingham and 
Natick have advanced some of the recommendations into 
projects. 
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Top-200} Number of HSIP- 
National Crash] High-Crash} Eligible Crash Travel In or Near 
MAPC MassDOT Highway |Functional Distance Rate Locations Clusters Time Crowded or |Environmental Safety Congested | Multimodal Regional Regional | Implementation 
Arterial Segment |Community Subregion _| District Jurisdiction |System |Class* (Miles)| | (MVMT) 2011-13 2011-13** Index| Transit Service Late Bus Justice Zone Study, Project, or TIP Project Conditions | Conditions | Significance | Significance | Equity Potential Score |Priority Rating |Summary of Comments 
Route 3A Hingham SSC 5 MassDOT Yes 3 47 1.9 0 1 1.3] MBTA Commuter Rail at |N/A None There are two approved projects that are not advancing in 2 1 2 3 0 3 11 Medium In FFY 2015, a subregional priority roadway study was 
Cohasset, Nantasket design: conducted for Route 3A in Hingham and Hull. 
Junction, West 
Hingham, and East MassDOT Project #603137, Intersection Improvements on The location received strong support from the Towns of 
Weymouth Route 3A at Kirby Street. There has been local interest in Hingham and Hull, as well as the South Shore Coalition and 
installing a traffic signal at this intersection; in preliminary MassDOT Highway Division District 5 Office 
Ferry service design. 
MassDOT Project #605168, Intersection Improvements at 
Route 3A/Summer Street Rotary. The Town 's consultant 
prepared preliminary concepts for proposals at this location. 
Design is pre-25%. 
Route 138 Milton ICC and 6 MassDOT Yes 2 3.6 4.2 0 3 1.58] MBTA bus Route 245 Yes Yes MassDOT Project #607763, Intersection and Signal 3 1 2 3 1 1 11 Medium Congestion issues have been identified on this route, from 
TRIC MBTA Commuter Rail at Improvements at Two Locations: Route 138 (Blue Hill the I-93 interchange to Mattapan Square. 
Route 128 Station Half of the Avenue) at Atherton Street and Bradlee Road and Route 
segment is 138 (Blue Hill Avenue) at Milton Street and Dollar Lane, 
MBTA Red Line Rapid contained within | programmed in FFY 2019 TIP 
Transit at Mattapan EJ zones. 
Station 
Route 9 Newton ICC 6 MassDOT Yes 2 3.1 Act 0 2 1.73] Six MBTA bus stops Yes Yes MassDOT Project #604327, Resurfacing and Related Work 2 1 3 4 0 1 11 Medium According to MassDOT District 6, improvements were 
on Route 9 (Boylston Street) from the Wellesley/Newton city recently made to accommodate new developments. An 
MBTA bus Routes 60, An EJ zone in line to Newton/Brookline city line; completed in 2012 analysis of the new existing conditions would be helpful to 
52, and 59 Brookline is 0.3 compare with the future projected conditions. 
mi from the MassDOT Project #601704, Reconstruction and Signal 
MBTA Green Line segment. Improvements on Walnut Street, from Homer Street to 
Route 9; in design 
MassDOT Project #606635, Reconstruction of Highland 
Avenue, Needham Street, and Charles River Bridge, from 
Webster Street to Route 9; 25% design stage 
MassDOT Project #604327, resurfaced this segment, 
including updates to guardrails and improvements to the 
existing drainage structures; construction was completed in 
2012. 
Route 16 (Revere |Revere ICC 4 MassDOT and |Yes 2 15 2.9 0 3 1.43]MBTA bus Routes 110, |Yes Yes DCR announced a $500,000 comprehensive study of the 2 1 3 4 0 1 11 Medium This arterial segment was not selected because it is part of 
Beach Parkway) DCR 116, 117, 119, 424, 426, parkway system for bike lanes in FFY 2015. The goals of the Mystic River Working Group Study. In addition, the Wynn 
428, 448, 449, 450, 455, The entire the study include updated traffic information, assessment of Everett DEIR (2015) includes intersection improvements and 
and 459 segment lies parkway conditions, and assessment and understanding of mitigated traffic operations for Revere Beach Parkway and 
within EJ Zones. |deficiencies along the heavily cycled parkways. Mystic Valley Parkway. 
MBTA Rapid Transit on 
Blue Line The Wynn Everett DEIR (2015) includes intersection 
improvements and mitigated traffic operations for Revere 
MBTA Commuter Rail at Beach Parkway and Mystic Valley Parkway. 
Chelsea 
Route 1A Revere ICC 4 MassDOT Yes 2 1.5 2.9 0 1 3.17]15 MBTA bus stops Yes Yes CTPS Lower North Shore Transportation Improvement 2 2 2 4 0 1 11 Medium This arterial segment was not selected because it is part of 
Study proposed improvements for Route 1A in Revere in the Mystic River Working Group Study. In addition, the Wynn 
MBTA bus Routes 110, The entire October 2000; an update may be necessary. Everett DEIR (2015) includes intersection improvements and 
116, 117, 411, 424, 426, segment lies mitigated traffic operations for Revere Beach Parkway and 
439, 441, 442, 448, within EJ zones. |Conceptual TIP Project #982, Mahoney Circle (Bell Circle) Mystic Valley Parkway. 
449, 450, and 455 Grade Separation 
MBTA Rapid Transit on 
Blue Line 
MBTA Commuter Rail at 
Chelsea and River 
Works 
Route 1 Sharon TRIC 5 MassDOT Yes 3 1.8 0.8 0 2 1.38] MBTA Commuter Rail at | N/A None MassDOT's I-95 South Corridor Study, provided a 2 1 3 2 2 1 11 Medium Segment has MassDOT projects and studies. 
Sharon and Walpole comprehensive evaluation of the I-95 and Route 1 corridors 
south of Route 128 that included a recommended plan of 
short-term and long-term improvements (June 2010) 
MassDOT Project #603622, Bridge Rehabilitations, Route 
1/Route I-95; completed in 2010 
Route 3A Weymouth SSC 6 MassDOT Yes 3 1.9 3.6 0 2 1.14130 MBTA bus stops Yes Yes Advertised (2008) TIP and MassDOT Project #604382, 3 0 2 4 2 0 11 Medium MassDOT District 6 and Town of Weymouth interest are 



































MBTA bus Routes 220, 
221, and 222 


MBTA Commuter Rail at 
Quincy Center, 
Weymouth Landing/ 
East Braintree, and 
West Hingham 


Ferry service 








An EJ zone in 
Quincy is 0.2 
miles from the 
segment. 





Route 3A (Washington Street) Bridge; construction ends 
winter 2016/2017 


MassDOT Project #602703, Bridge Rehabilitation, Route 3A 
(Lincoln Street) over the Weymouth Back River; completed 
in autumn 2006 





























critical for implementation. 
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Top-200} Number of HSIP- 
National Crash] High-Crash| Eligible Crash Travel In or Near 
MAPC MassDOT Highway |Functional Distance Rate Locations Clusters Time Crowded or |Environmental Safety Congested | Multimodal Regional Regional | Implementation 
Arterial Segment |Community Subregion _| District Jurisdiction {System Class* (Miles)| | (MVMT) 2011-13 2011-13** Index| Transit Service Late Bus Justice Zone Study, Project, or TIP Project Conditions | Conditions | Significance | Significance Equity Potential Score |Priority Rating |Summary of Comments 
Route 16 Holliston MWRCG 3 MassDOT and |Yes 3 2.3 4.4 0 2 1.46] MWRTA bus Route 6 None None MassDOT Project #605745, Reconstruction of Route 16 3 1 1 3 0 2 10 Low Location has MassDOT projects and CTPS studies, which 
Town from Quail Run to the Sherborn town line; in preliminary have not been implemented. 
design 
The 495/MetroWest Partnership expressed interest in a 
MassDOT Project #602462 will enhance safety and improve Route 16 study. 
efficiency by installing a new traffic signal at the intersection 
of Route 16 at Route 126 and at Oak Street in Holliston; The section that experiences the most crashes is the town 
25% design stage center portion (under Town jurisdiction). A road safety audit 
was performed for the town center portion in December 2012. 
2011 CTPS study, Route 126 Corridor: Transportation 
Improvement Study 
2008 CTPS study, Washington Street (Route 16/126) at 
Hollis Street 
Route 135 Wellesley MWRG. 6 MassDOT and |Yes 3 3 6.2 0 1 1.3] MBTA Commuter Rail at | None Yes No projects 3 | 2 3 0 1 10 Low None 
Town Natick, Wellesley 
Square, and Wellesley Most of the 
Hills segment lies 
adjacent to EJ 
MWRTA bus Route 8 zones. 
Route 20 Weston MWRCG. 6 MassDOT Yes 3 3.3 2.7 0 2 2.43|MBTA bus Route 70 Yes Yes No projects 1 2 2 4 0 1 10 Low A congestion study was suggested through UPWP and LRTP 
outreach in 2012, 2013, and 2014 by MAGIC; a formal letter 
MBTA Commuter Rail at An EJ Zone is was submitted and verbal comments were made at an 
Waltham and Kendal located 0.1 mi MWEC subregion meeting. 
Green from the end of 
the segment. The location was resubmitted in comment on Draft FFY 2014 
UPWP. 
Memorial Drive Cambridge ICC 6 DCR Yes 2 4.2 3.0 0 5 1.3|MBTA bus Routes 747, |Yes Yes DCR announced a $500,000 comprehensive study of the 2 1 2 4 0 0 9 Low None 
(Routes 2 and 3) 1, 47, 64, 66, 70, 70A, parkway system for bike lanes in FFY 2015. The goals of 
71, 73, 86, and 701 Most of the the study include updated traffic information, assessment of 
segment lies parkway conditions, and assessment and understanding of 
MBTA Rapid Transit within or deficiencies along the heavily cycled parkways. 
available on the Red adjacent to EJ 
and Green Lines Zones. 
MBTA Commuter Rail at 
North Station, Back Bay, 
Yawkey, Porter Square, 
and Belmont 
Route 3A Cohasset SSC 5 MassDOT Yes 3 3.1 4.0 0 2 1.09] MBTA Commuter Rail at |N/A None FFY 2013 Subregional Priority Corridor Study. 2 0 2 2 2 1 9 Low FFY 2013 Subregional Priority Corridor study was conducted 
Nantasket Junction, within the segment. 
Cohasset, and North MassDOT Project #608007, Corridor Improvements and 
Scituate Related Work on Justice Cushing Highway (Route 3A), from MassDOT District 5 comments note two approved projects: 
Beechwood Street to the Scituate town line, includes new MassDOT Projects #608007 (in preliminary design stage) and 
traffic signal equipment and pedestrian and bicycle Project #605664 (100% design stage). 
accommodation; preliminary design 
The corridor is within the limits of MassDOT Project 
#605664, Resurfacing and Related Work on Route 3A 
(Duxbury town line northerly to Scituate town line); 100% 
design stage; no construction funding identified 
Route 2 Lincoln MAGIC. 4 MassDOT Yes 2 3 0.9 1 1 2.68] MBTA Commuter Rail at |N/A None MassDOT Project #602894, Crosby's Corner (2 at 2A) 2 2 2 2 1 9 Low Route 2 was suggested during MPO outreach as a route 
Concord and Lincoln Improvements; under construction experiencing congestion that affects MAGIC communities and 
Cambridge. 
MassDOT Project #604629, Resurfacing and Related Work 
on Route 2; completed in 2010 There are many projects and studies conducted for this 
corridor, including the Route 2 (Crosby's Corner) 
FFY 2013 Priority Corridors for LRTP Needs Assessment improvements. 
Study (Concord and Lincoln) 
Route 135 Natick MWRG. 3 Town Yes 3 241 10.3 1 3 1.33] MWRTA bus Routes 10 |None None MassDOT Project #600573 reconstructed Route 135 in 4 1 2 1 0 1 9 Low Congestion in the downtown area; likely focus area would be 
and 11 Natick in 2008. More extensive improvements were on the intersection of Route 135 at Route 27 and the 
proposed in the downtown area, on East Central Street intersection of Route 135 at Speen Street because of the 
MBTA Commuter Rail at between North Main Street and Union Street, including crash history of those locations. 
Natick and West Natick signal upgrades, new sidewalks, pavement rehabilitation, 
and shoulders. 
2010 CTPS study, West Central Street (Route 135) at 
Speen Street. 
Route 1 Westwood TRIC 6 MassDOT Yes 3 1.4 1.1 0 0 1.3]None N/A None MassDOT's I-95 South Corridor Study provided a 0 1 2 3 2 1 9 Low Segment has MassDOT projects and studies. 
comprehensive evaluation of the I-95 and Route 1 corridors 
south of Route 128 and included a recommended plan of 
short-term and long-term improvements (June 2010) 
MassDOT Project #603162, Route 128 Add-a-Lane Bridges 
(Bridge III), Route 1 and 1A over I-95/128; completed in 
2012 
Routes 4 and 225 | Bedford MAGIC. 4 MassDOT and |No 5 4 2.4 0 1 1.27|Three MBTA bus stops |Yes None Great Road Project: Master Plan and Conceptual Design, 2 0 2 1 2 1 8 Low The MAGIC subregion and the Towns of Bedford and 
Town prepared by VHB for the Town of Bedford in 2011, in Lexington requested that the FFY 2012 UPWP and FFY 2013 
MBTA bus Route 62 preliminary design UPWP include a study of Routes 4 and 225. 
Route 62 Concord MAGIC. 4 MassDOT and |Yes 3 2.3 44 0 1 1.31] MBTA Commuter Rail at | N/A None No projects 3 1 1 1 1 1 8 Low None 
Town Concord and West 
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Number of 
Top-200| Number of HSIP- 
National Crash] High-Crash| Eligible Crash Travel In or Near 
MAPC MassDOT Highway {Functional Distance Rate Locations Clusters Time Crowded or |Environmental Safety Congested | Multimodal Regional Regional | Implementation 
Arterial Segment |Community Subregion {District Jurisdiction |System |Class* (Miles)| | (MVMT) 2011-13 2011-13** Index| Transit Service Late Bus Justice Zone Study, Project, or TIP Project Conditions | Conditions | Significance | Significance | Equity Potential Score [Priority Rating |Summary of Comments 
Route 9 Wellesley MWRCG. 6 MassDOT Yes 2 5.2 3.3 0 9 1.31] MBTA Commuter Rail at | None None MassDOT Project #601586, Intersection Improvements at 1 1 2 3 0 1 8 Low MassDOT has a preliminary assessment of this corridor that 
Wellesley Hills and Route 9 (Worchester Street) and Oak Street, from 1500 feet will develop into 25% design plans for roadway 
Wellesley Farms West of Oak Street to 300 feet East of Overbrook Drive; improvements. 
construction ended in spring 2015 
MWRTA bus Route 1 
MassDOT Project #607340, Resurfacing on Route 9, from 
Dearborn Street to the Natick town line; in preliminary 
design 
MassDOT Project #606530, Drainage Improvements along 
Route 9 Boulder Creek Culvert (Design Only); 25% design 
stage 
CTPS study: Route 9 Corridor in Wellesley, 2003 
MAPC Land Use/Corridor Study (fall 2013) 
Route 3A Marshfield SSC 5 MassDOT Yes 3 7.3 2.1 0 0 1.09] GATRA bus None None The corridor is within the limits of MassDOT Project 0 0 2 2 2 1 7 Low None 
#605664, Resurfacing and Related Work on Route 3A 
MBTA Commuter Rail at (Duxbury town line northerly to Scituate town line), work 
Greenbush includes patching and microsurfacing, shoulder 
reconstruction, and drainage structures; 100% design stage; 
no construction funding identified 
Route 16 Natick MWRCG. 3 Town Yes 3 2.6 1.4 0 0 1.19] None N/A Yes No projects 0 0 2 3 0 2 7 Low The 495/MetroWest Partnership expressed interest in a 
Route 16 study. Specific issues in this segments include 
improvements to accommodate pedestrians and bicyclists. 
Route 129 Reading NSPC 4 MassDOT and |Yes 3 2.9 3.2 0 0 1.56]11 MBTA bus stops Yes None No projects 0 1 2 1 2 1 7 Low None 
Town 
MBTA bus Route 136 
MBTA Commuter Rail at 
Wakefield, Reading, and 
Woburn 
Route 16 Sherborn SWAP 3 Town Yes 3 4.3 AT 0 1 1.35] None N/A None 2002 CTPS study, Traffic Congestion in SWAP Subregion: 1 1 1 2 0 2 7 Low Location was suggested in 2014 LRTP outreach at a 
Sherborn Town Center Traffic-Flow Improvement Study 495/MetroWest Partnership meeting. 
Conceptual TIP #915, Washington Street (Route 16) The section that experiences the most crashes and 
congestion is the town center portion, where Route 16 and 
Route 27 combine and split. 
Route 3A Scituate SSC 5 MassDOT Yes 3 4.8 1.0 0 0 1.04] MBTA Commuter Rail at | N/A None FFY 2013 Subregional Priority Corridor Study 0 0 2 1 2 1 6 Low The FFY 2013 Subregional Priority Corridors Study was 
Greenbush, North conducted within the segment. MassDOT District 5 comments 
Scituate, and Cohasset The corridor is within the limits of MassDOT Project refer to MassDOT Project #605664 (in 100% design stage). 
#605664, Resurfacing and Related Work on Route 3A 
(Duxbury town line northerly to Scituate town line); no 
construction funding identified. Work includes patching and 
microsurfacing, shoulder reconstruction, and drainage 
structures; 100% design stage. 
Route 9 Southborough }|MWRC 3 MassDOT Yes 2 0.79 4.6 0 0 1.83] MWRTA bus Route 7 None None MAPC Land Use/Route 9 Corridor Study (fall 2013). 1 1 2 2 0 0 6 Low Most of the intersections on this corridor have already been 
studied, as MassDOT District 3 has noted. 
The CTPS Safety and Operations at Intersections study 
evaluated congestion and safety issues at the Route 9/Oak 
Hill Road/Central Street intersection in FFY 2012. 
MassDOT's I-495/Route 9 study, November 2013. The 
western section of Route 9 in Southborough between the 
I-95 interchange and Crystal Pond Road was evaluated for 
short-term and long-term improvements as part of this study. 
MassDOT Project #607172, Resurfacing and Related Work 
on Route 9, from Westborough to just west of White Bagley 
Road; construction ends in spring 2016 
Source: Central Transportation Planning Staff. 


Selection Criteria: 


Safety Conditions: Segment has a high crash rate for its functional class, contains an HSIP-eligible crash location, a 
Congested Conditions: Segment has a Travel Time Index of at least 1.3, which is assigned a score of one point; or a Travel Time Index of at least 2.0, which is assigned an additional point. A score of one or two signifies that the segment experiences delays during peak periods. 


Multimodal Significance: Segment supports transit, bicycle, or pedestrian activities; needs to have improvements for t! 


Regional Significance: Segment is in the National Highway System, carries a significant proportion of regional traffic, 
Regional Equity: Segment is located in a subregion that has not had a priority corridor study before or location in a subregion that has not had a priority corridor study in the last three years. 


Implementation Potential: Segment is proposed or endorsed by its roadway administrative agency or agencies; is pro 


*Functional Class 





2 = principal arterial; 3 = principal arterial other (rural minor arterial or urban principal arterial); 5 = minor arterial (urban minor arterial or rural major collector) 


**Number of HSIP-eligible crash clusters 
HSIP-eligible crash clusters are defined by MassDOT as crash clusters that rank within the top 5 percent of crash clusters for each regional planning agency, based on the Equivalent Property Damage Only (EDPO) index. In the EDPO index, property-damage-only crashes are awarded one point each, 
crashes involving injuries are awarded five points each, and fatal crashes are given 10 points each. In the Boston region, the 896 intersections in the top 5 percent have crash clusters with an EDPO value of 42 or greater. 


Abbreviations 


‘op-200 high-crash location, and/or a significant number or HSIP-eligible clusters of pedestrian or bicycle crashes. 


hose activities; and/or has a high volume of truck traffic serving regional commerce. 
lies within 0.5 miles of Environmental Justice transportation analysis zones, and/or is essential for regional economic, cultural, or recreational development in its area. 


posed or endorsed by its subregion and is a priority for the subregion; and/or has strong support from other stakeholders. 


AADT = annual average daily traffic. ADA = Americans with Disabilities Act. ADT = average daily traffic. BAT = Brockton Areas Transit Authority. CTPS = Central Transportation Planning Staff. DCR = Department of Conservation and Recreation. DEIR = Draft Environmental Impact Report. EJ = Environmental 
Justice. ENHC = Essex National Heritage Commission. EPDO = equivalent property damage only. FFY = federal fiscal year. GATRA = Greater Attleboro Taunton Regional Transit Authority. HSIP = Highway Safety Improvement Program. ICC = Inner Core Committee. LRTP = Long-Range Transportation Plan. 
MAGIC = Minuteman Advisory Group on Interlocal Coordination. MAPC = Metropolitan Area Planning Council. MassDOT = Massachusetts Department of Transportation. MBTA = Massachusetts Bay Transportation Authority. MPO = [Boston Region] Metropolitan Planning Organization. MVMT = million vehicle- 
miles traveled. MWRC = MetroWest Regional Collaborative. MWRTA = MetroWest Regional Transit Authority. NSPC = North Suburban Planning Council. NSTF = North Shore Task Force. PRC = MassDOT Project Review Committee. RSA = road safety audit. RTA = regional transit authority. SSC = South 
Shore Coalition. SWAP = South West Advisory Planning Committee. TIP = Transportation Improvement Program. TRIC = Three Rivers Interlocal Council. UPWP = Unified Planning Work Program. 





intersection of Salem St and Vinnin St, for a mixed-use or multi-family development under 40R smart growth 
regulations that could see up to or over 100 units. No plans have been filed but development concepts are being 
put together currently. 


STUDY AREA - ROAD SEGMENTS 


We are looking for a technical study of the Vinnin Square area to identify problems and solutions that can be 
implemented in tandem between MassDOT, the City of Salem, and the Towns of Marblehead and Swampscott. 


The area includes the primary Route 1A (Paradise Road) as well as feeder/arterials (many of which include 
additional lighted intersections). See the following map for reference. The street segments are: 


e 330 Paradise Road north to Loring Ave intersection in Salem 

e Essex Street/Loring Ave (from Stop & Shop signal east to Maple Ave, Salem) 
e =Vinnin Street (from Loring Ave east to Bank of America access) 

e Salem Street (from Vinnin St south to Sunbeam Ln) 
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Initial Scoping Meeting Summary 
Route 1A-Vinnin Square Priority Corridor Study in 
Marblehead, Salem, and Swampscott 
Swampscott Town Hall, First Floor Conference Room 
May 5, 2016 


Meeting started at 12:00 Noon. 


Participants from the City of Salem, the Towns of Marblehead and Swampscott, 
MassDOT Office of Transportation Planning (OTP), MassDOT Highway Division’s 
District 4 Office, and Central Transportation Planning Staff (CTPS) introduced 
themselves (see attached meeting roster). 


Study Background 


Mark Abbott of CTPS introduced the Boston Region Metropolitan Planning Organization 
(MPO) and the study background. 


The study is supported by funding from the MPO. The MPO is responsible for 
conducting federally required metropolitan transportation planning process. The 
work of the MPO is conducted by CTPS, staff to the MPO. 

The MPO’s Long-Range Transportation Plan (LRTP), Charting Progress to 2040, 
identified needs for all modes of transportation in the MPO region. The LRTP 
identified arterial segments where roadways need improvements and 
modernization. 

The objectives of this study are to identify safety, mobility, access, and other 
transportation-related problems in the corridor and to develop multimodal 
solutions to the problems, including increasing the quantity and quality of walking 
and biking. 

CTPS went through an extensive and comprehensive process and selected this 
corridor from over 54 arterial segments in the MPO region for study. 


Overview of Study Area 


Seth Asante of CTPS provided an overview of the study area based on available 
transportation data. The area’s roadway characteristics are summarized as below: 


Functional class: Principal urban arterials (Route 1A and Tedesco Street), minor 
arterial (Essex Street and Salem Street). 

Jurisdiction: MassDOT has jurisdiction over Route 1A in Salem and Swampscott; 
the Town of Swampscott has jurisdiction over Essex Street and Salem Street; the 
City of Salem has jurisdiction over Loring Avenue off of Route 1A and Vinnin 
Street; and the Town of Marblehead has jurisdiction over Tedesco Street. 

Route 1A and Tedesco Street are on the National Highway System. 


e All of the roadways are two-lane, two-way undivided roadways. 

e There are ten signalized intersections and several unsignalized intersections and 
major commercial driveways in the study area. 

e Generally 30 mph is the speed limit on the roadways in study area. 

e There are sidewalks on both sides of the roadway but few locations are missing 
sidewalks 

e Generally, the study area’s roadway has no shoulders or dedicated bike lanes. 

e The adjacent land uses are mixed—residential, commercial, recreational, and 
educational. 


Study Vision 


Seth Asante said that based on previous discussions with some of the advisory tasks 
force members, the visions include: 


Transform Route 1A and ancillary roadways to increase safety for all users 
Renovate the study area’s roadways into a pedestrian friendly boulevard 
Upgrade the traffic system to be more efficient 

Create a walkable, livable community that promotes human interaction 


Study Tasks 


Seth Asante presented the limits of the study area. Seth Asante provided an overview of 
each of the tasks that will be performed in this study, which are described below: 


e Collect data: The data to be collected include traffic volumes, pedestrian and 
bicyclist volumes, vehicle speeds, crashes, traffic signal timings and sequence, 
and transit service data. MassDOT Highway Division will collect all the traffic 
volume and speed data and provide the signal timings and intersection layout 
information. The Massachusetts Bay Transportation Authority will provide transit 
service data. 

e Existing conditions analyses: the analyses would include inventory of the corridor 
land uses, pedestrians and bicyclists needs, safety conditions (crashes involving 
vehicles, pedestrians and bicyclists), traffic signal equipment essentials, peak 
hour traffic operations analyses, and spot speed survey. 

e Forecast future traffic: Use the regional travel demand model set to forecast 2040 
traffic. The model was calibrated for 101 cities and towns in the MPO region and 
adopted for the Long-Range Transportation Plan. 

e Develop and analyze improvements: Work in conjunction with the study task 
force to develop improvements and concepts that would reconfigure the 
roadways to improve safety and operations and make the roadways safer, 
convenient, and comfortable access for all users. 

e Document the study and present products of the tasks to the advisory task force 
for comment and feedback. Prepare draft document for review and finalize report 


Seth Asante said the study is expected to be completed in 12 month. Mark Abbott 
thanked the advisory force members for their participations and welcomed any 
suggestions or comments after the meeting via e-mails or phone calls. 


Meeting was adjourned at 1:00 P.M. 
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Route 1A-Vinnin Square Priority Corridor Study in 
Marblehead, Salem, and Swampscott 


Presentation and Discussion of Existing Conditions and Improvements 
Salem City Hall Annex, 120 Washington Street 
Third Floor Large Conference Room 


October 24, 2016 
Meeting Summary 


Meeting started at 10:30 A.M. 


Participants from the City of Salem, Towns of Marblehead and Swampscott, MassDOT 
Office of Transportation Planning (OTP), MassDOT Highway Division’s District 4 Office, 
and the Central Transportation Planning Staff (CTPS) introduced themselves (see 
attached meeting roster). 


Study Background 


Mark Abbott of CTPS introduced the study and the objectives and informed participants 
that CTPS went through an extensive and comprehensive process to identify safety, 
mobility, access, and other transportation-related problems in the corridor. Mark said 
that CTPS staff has developed multimodal solutions to the problems. 


Existing Conditions 


Seth Asante of CTPS presented the data collected for the evaluating the existing 
conditions. They include traffic volumes, spot speeds, crashes, and transit performance 
data. Seth Asante said that based on analysis of existing conditions, field 
reconnaissance, and input from the previous meeting the following problems were 
identified in the study area: 


e Wide roadways, which creates inequity by placing too much emphasis on 
vehicular use and encourages higher vehicle speeds. 

e A lack of shoulders or bike lanes makes the roadways uncomfortable for 
bicyclists and places the sidewalks close to the travel lanes. 

e A lack of crosswalks at some major intersections and side streets challenges 
pedestrians and put them at risk. 

e Non-compliant ADA curb ramps and sidewalk connectivity problems (gaps) 
create an unfriendly environment for pedestrians and for people with disabilities. 

e A lack of bus shelters at the stops with high number of rider creates problems for 
riders, especially during inclement weather. 


e High vehicular speeds and acute horizontal curve on Route 1A near Leggs Hill 
Road results in many crashes. 

e Outdated signal-timing plans need to be updated to make the flow of traffic 
efficient throughout the study area. 

e High volumes of traffic on Route 1A and Vinnin Street creates congestion at 
Vinnin Square and Swampscott Mall area. 

e A Lack of turn lanes and traffic queues causes high number of crashes on Route 
1A at Swampscott Mall, Vinnin Square, and between Harrison Road and Sumner 
Road in Salem. 

e The numerous driveways at Vinnin Square and a lack of trees and greenery do 
not provide a welcoming environment for pedestrians and bicyclists and 
contributes too many crashes. 


Improvement Alternatives 


Seth Asante provided an overview of the 2040 traffic projections and said that traffic on 
the area’s roadways are expected to grow by about five percent between 2016 and 
2040. Seth Asante presented the multimodal improvements that CTPS staff developed 
to address the problems. He said CTPS staff will work with the advisory task force and 
use their feedback to refine the improvements. Seth Asante said that most of the 
improvements and concepts fall within the existing roadways right-of-way width and 
they require no land takings and they would make the study area’s roadways safer and 
more attractive to pedestrians and bicyclists while serving the needs of commuters, 
supporting economic activities, and livable communities. Seth Asante said a few of the 
improvements and concepts would require more space to build the improvements and 
they would involve land takings. 


Comments and Feedback 


There was a discussion after the presentation and the task force provided feedback 
including adding an alternative with a median for the Route 1A segment at the 
Swampscott Mall, converting shoulders into bike lanes, and refining the land use map. 
Seth Asante thanked the advisory task force members for their participation in the study 
and welcomed any suggestions or comments after the meeting via e-mails or phone 
calls. 


Meeting was adjourned at 12:00 PM. 
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From: Clark, Michael (DOT) 

Sent: Tuesday, October 25, 2016 3:00 PM 

To: Seth Asante 

Cc: Mark Abbott; Pounds, Bryan (DOT) 
Subject: Comments on CTPS Vinnin Square study 


Hi Seth and Mark, 


Please find below OTP’s comments on the Vinnin Square study: 


Route 1A is mislabeled on some of the introductory figures (follows Paradise Rd., not Essex St.) 

We encourage you to not treat the parking allowance at the medical facility on Paradise Rd. in Swampscott (near 
Oakledge Rd. and Franklin Ave.) as a constraint for improvement concepts. Any changes to that allowance can 
be considered by the state at a later date. A crosswalk should be considered across Paradise at Oakledge Rd. to 
accommodate individuals parked on that side street. 

Ensure report includes recommendations from projects and studies detailed on Figure 13 

On Figure 18, “traffic congestion and queues at signalized intersections” is putting it a bit strongly for the Loring 
Ave. segment in Salem (red). Of the three intersections and three peak periods (nine instances), only one 
instance is LOS D—the rest are Aor B. Congestion and queues seems to be incongruent with the other 
problems identified. 

Tie the new sidewalk at the Loring Street curve, the curve warning signs, and the reduced speed limits with 
explicit desire to improve safety at this location. 

Consider third leg of crosswalk at Harrison Rd. given future site of an elementary school. Pedestrians from 
Lincoln Rd. would need to cross Harrison Rd. to access school if using sole crosswalk across Loring Ave. 

Strongly favor Alternative 1 for Paradise Rd. at Swampscott Mall. Alternatives 2-4 do not have any bicycle 
accommodations. 

Show existing crosswalk at SE leg of traffic island at intersection of Vinnin St. and Paradise Rd. in all alternatives. 
So why no bicycle provisions proposed for stretch of Paradise Rd. at Vinnin Square? If unable to reduce from 4 
traffic lanes given need for multiple lanes at intersections demonstrate in report. No bicycle provisions here 
breaks up consistency in bike lanes along Loring Ave. in Salem and Paradise Rd. in Swampscott. 

Similarly, Loring Ave. at Vinnin Square also does not show bicycle provisions despite there seeming to be some 
space in ROW. This rendering should show existing parking and evaluate future concepts. Understand the high 
number of curb cuts complicates things here but the three legs of the Vinnin Square triangle on Figure 28 don’t 
seem to have been developed to the same scrutiny as the other segments. 

Good job on the examples of different improvements. This is something we had asked for before so wanted to 
note its inclusion. 


And one last note — | noticed Ben Wood from DPH’s name on the sign-in list yesterday. How was he included on the 
study? Just curious — we work with Ben and DPH on other studies and | was surprised to see his name there. 


Thanks, 
Michael 


Michael Clark 

Corridor Planning Unit — Office of Transportation Planning 
Massachusetts Department of Transportation 

10 Park Plaza, Suite #4150, Boston, MA 02116 

Phone: 857-368-8867 
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Seth Asante 31 October 2016 
Central Transportation Planning Staff 

Ten Park Plaza, Suite 2150 

Boston, MA 02116 


RE: Feedback on “Route 1A-Vinnin Square Priority Corridor Study” Initial Feedback 


Seth: 


Thank you for letting us provide feedback on the initial materials CTPS has developed as part of the Route 1A-Vinnin 
Square Priority Corridor Study that was presented to Swampscott, Salem, Marblehead, and MassDOT on Monday, 
October 24. 


I’ve met with DPW, Fire, and Police in Swampscott in order to put together the below comments which we’re hoping can 
be considered as you put together the draft study report. The comments here are broken down based on the Figure #s 
from the pages presented at the meeting. 


e Figure 2 Study Area Map 

o The portion of Vinnin St between Loring Avenue and Paradise Road was missing its highlight. 

o The 1A marking is displayed on Essex St in Swampscott but should be on Paradise Road in Swampscott. 
This correction needs to be applied on all subsequent maps. 

e Figure 3 Roadway Jurisdiction Map 
o Sunbeam Lane (off of Salem St in Swampscott) should be indicated as “Other” since it’s a private road. 
e Figure 8 Designated Speed Limit and Summary of Spot Speed by Direction 

oO There’s a portion of Paradise Road colored for “35 mph”. The Town had MassDOT change that to 30 
mph. 

e Figure 14 General Land Use/Zoning Map 

o There’s an area south of the pink “Commercial/Retail” area currently shown as “Park/Recreational” but 
is actually “Residential” (specifically the lands abutting the roads of Mountwood Road, Parsons Drive, 
and Alyward Drive (all in Swampscott). 

e Figure 25 Proposed Improvements Paradise Road from Ellis Street to Longwood Drive 

o We’d prefer the shoulders to be bike lanes. 

o The Town currently allows (along with MassDOT okay) parking along the north side of the street for 250 
Paradise Road (in front of their building and the parking lots on either side of building). This would have 
to be balanced against the need for bike lanes. 

e Figures 26-28 Proposed Improvements Paradise Road to Swampscott Mall 

o We prefer Option 1 far more than the other two options 


o Medians are nota viable alternative due to the restriction they create on general drivers for left turns 
but also primarily the fire safety limitation it presents. 
o Adda Rectangular Rapid Flashing Beacon at the mid-block pedestrian crossing. 
o Pedestrian crosswalks for all commercial and multi-family driveway egress points on this portion. 
e Figure 30 Proposed Improvements Essex Street and Loring Avenue South of Vinnin Street 
o We’d prefer the shoulders to be bike lanes. 


Please let me know if you have any questions about the feedback provided here. We look forward to the next step in 
this study. 


Sincerely, 


S. Peter Kane 
Director of Community Development 


CC: Interim Town Administrator 
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From: Becky Curran 

Sent: Wednesday, November 16, 2016 5:35 PM 

To: Seth Asante (sasante@ctps.org) 

Subject: marbelehad comments on MPO Route 1A -Vinnin Square Priority Corridor Study 
Attachments: 201611161726.pdf 


Hi Seth - | met with the Police Chief, DPW Director and the Town Administrator to go over the plans we have the 
following comments 


In favor of sidewalk on the northside Tedesco from Marblehead into Vinnin Square and geometry changes at 
Brookhouse Drive. 


Salem bridge at Legg's hill road and Loring Ave (small bridge program?) should be rebuilt 


Crosswalk at Tedesco should be re located to location where people from the parking lot across Tedesco St. are going. 
they will cross there should be in most convenient location 


The town already put in the Rapid Flashing beacon and crosswalk FB on Tedesco at Legg's Hill road we also and also put 
in a crosswalk at Legg's hill road. As is suggested in the plan. 

Attached are two mark ups one is to show the area marked as Tedesco country club but it is a vacant parcel of land 
which has an overlay district in both Marblehead and Salem that allows for a high density development 30 units per 
acre. 


The second mark up show the driveway on Tedesco street into the staples shopping area. This is a difficult place to take 
a left into or out of there is poor visibility and if it could be widened to create a turning lane. 


Along paradise road the town prefers the option of looking at with a median and breaks in between with one lane in 
each direction to improve pedestrian environment. 


Rebecca Curran Cutting 

Town Planner 

Abbot Hall 

188 Washington Street 
Marblehead, Massachusetts 01945 
781.631.0000 telephone 
781.631.8571 fax 


rebeccac@marblehead.org 


From: selectmen@marblehead.org [mailto:selectmen@marblehead.org] 
Sent: Wednesday, November 16, 2016 5:27 PM 


To: Becky Curran 
Subject: Message from "RNP0026735B8EF7" 
This E-mail was sent from "RNP0026735B8EF7" (Aficio MP 4002). 


Scan Date: 11.16.2016 17:26:54 (-0500) 
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From: Raphael, Connie (DOT) 

Sent: Thursday, November 03, 2016 2:38 PM 

To: Seth Asante 

Ce: Timoner, Sara (DOT); Gregg, John (DOT) 

Subject: RE: Route 1A-Vinnin Square Priority Corridor Study 
Hi Seth, 


Thanks for sending the OTP and Town of Swampscott comments. In general we agree with these comments. Here are 
some specific comments. 

e The minimum bike lane width is five feet. Please include this width for all recommendations with bike lanes. 

e Sidewalks and bike lanes are required on both sides of the roadway. The District would only support 
alternatives meeting this criteria. Alternatives for improvements through Vinnin Square should conform to this 
requirement if possible. 

e Try to avoid utility pole relocations when proposing alternatives. Example — Where there are existing 5 foot 
sidewalks we could widen them to six feet to the outside of the existing surface. We would not relocate the 
poles just to add sidewalk width. Any additional pavement surface should be dedicated to the bike 
lane/shoulder. 

e In areas that are high crash locations the recommendation should be to conduct an Road Safety Audit 
(RSA). The information in this report could be considered as part of the RSA. 


Connie Raphael 

District Four Planning Coordinator 
MassDOT — Highway Division 

519 Appleton Street 

Arlington, MA 02476 
781-641-8468 


From: Seth Asante [mailto:sasante@ctps.org] 
Sent: Tuesday, November 01, 2016 10:35 AM 


To: Raphael, Connie (DOT); Timoner, Sara (DOT); Gregg, J ohn (DOT) 
Subject: Route 1A-Vinnin Square Priority Corridor Study 


Hi All, 


| wanted to share with you the comments from OTP and Town of Swampscott (attached) so you can review them. 


Thank you, 
Seth 


Seth A. Asante | Chief Transportation Planner 
CENTRAL TRANSPORTATION PLANNING STAFF 
857.702.3644 | sasante@ctps.org 
www.ctps.org/bostonmpo 
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From: Eric Papetti 

Sent: Monday, October 31, 2016 7:49 AM 
To: sasante@ctps.org 

Subject: Vinnin Square Comment 

Seth, 


Thank you for coming to present the CTPS plan for the Vinnin Square area. I have a few comments below - I 
am a Salem resident and member of the Parking & Traffic Commission and Bicycle Advisory Committee, but 
these comments are only my personal observations, I hope that the city will have a chance to weigh in with its 
own Official position soon. 


First of all, I appreciate the attention you gave to the importance of lane width in maintaining safe travel speeds, 
its impact on pedestrian crossing distances, and impact on safety for bicyclists. 


Nevertheless, on this and future projects, I encourage CTPS staff to devote analysis and presentation time 
addressing the criteria which are outlined in its own long-range plan - those of Safety, Preservation, Capacity, 
Clean Air/Communities, Equity, and Economic Vitality. In the presentation at the city, I heard a lot of 
discussion of safety, capacity, and preservation of the system, but very little discussion of equity, economic 
vitality, or clean air & clean communities. Merely designing roadways which adhere to ADA and basic 
MassDOT guidelines is not adequate - that is a floor, not a ceiling. We need to hear some intense, carefully 
considered analysis of those criteria and ways to address them, especially considering that 17% of Salem 
households do not own cars. 


I have a few specific recommendations on the plan which I hope you have time to consider, starting with two 
recommendations relative to the planned move of the Horace Mann school. Safe Routes to School needs to 
include bicycles, and roadways and intersections near the school should be designed with children as design 
users, safe enough that they can navigate their way to school independently. 


To that end: 


Intersection of Lincoln Rd. and Loring - This is a key connection to off-street paths which lead to the 
Marblehead rail trail and future Canal Street path, and in turn, connects to many quiet, safe, neighborhood 
roads. Making this crossing safe for kids, so they can enter the school property with having to ride on 1A itself, 
will effectively open up a huge swath of Salem and Marblehead neighborhoods so that they have safe, 
convenient access to the new school. 


1A north of the new Horace Mann site, to where it connects with Jefferson & Loring reconstruction, 
should likewise be constructed to the same standard. This will ultimately allow people to make safe 
connections from many more nearby neighborhoods. This is a good place for the city to consider a protected 
bike lane. 


- On "deadman's curve," pedestrians are currently on the exposed side of the guardrail. This needs to be 
identified and corrected, preferably while moving bicycle lanes to the protected side of the guardrail as well. 
Both on deadman's curve and south of it, in the areas where no parking is currently allowed, the appropriate 
treatment here is definitely a raised, protected bike lane, not just striped shoulders. The state struggles 
to implement protected bike lanes in areas where parking removal is a political obstacle, so when you have a 
section of road where that isn't any issue - why not just do it? 

1 


- In general, throughout the project area, any shoulders which are intended for bicycle travel should be striped 
as bike lanes, otherwise people will drive on them. 


- In areas throughout the project where roads can be narrowed for safety, communities should consider the 
benefits of actually removing pavement rather than just re-striping, so as to reduce the burden on city 


stormwater systems and improve the health of Salem sound through the resultant reduction in non-point-source 
pollution. 


Thanks again for your consideration of these comments. 
Regards, 
Eric Papetti 


11 Symonds St., #1 
Salem, MA 01970 
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18:00 15s7Tz 1437 1891 
$4: 00 1434 1403 1415 
#0: 00 160% 10n7 1081 
fi:od Tod 65] T38 
22:20 51z oda 525 
23:90 284 28g 325 
Td:co 157 13a LS 
TOTALS 123585 20035 2O66L 
a oAYG KEDY 61 Tea 101.8 
4 ANG WEEE 61 SE.T 101L.6 
24 Times 08:00 Oe: 00 
AM Peaks 1545 L54E 
FH Times 1#: 00 18:00 16:00 
FM Feass i732 $S3T 1391 
G4 55 oo 55 

a) la B a 


TeT~A we City: VINNIN SQUARE STUDY 
County: SPEED N&s 
THU FRI REDAY SAT Suu WEEK TOTAL 
14 AS AVG 
55 41 41 275 
63 So 5a 152 
30 ZT at Bl 
ad 47 aT 113 
745 ee TT 231 
22 793 253 aTS 
Bai 556 B56 age 
asié 1556 L556 465 
L444 Eoz5 lags q2Ts 
iiss LOo46 1046 2240 
1260 LOE 1084 azai 
1122 1L?2 2244 
1ZE4 1289 4B65 
L224 lzia a67a 
1317 1317 4943 
1437 14i7 4311 
1515 asla 4549 
1566 1564 4700 
1419 1419 475) 
1030 1030 3091 
T2T 127 2183 
527 52T 15B2 
236 208 a95 
lan 180 $41 
£a7g a 20286 + a 20286 So7S5S 
32.9 
33.4 
26:00 ce: 00 Of: 00 
4576 L556 1556 
18:00 1a: ft 
15656 1566 
ou 
24 
UZ 


ComB AwPp 26286 
FAec .96 
COMB APT 19, S00 


Hass0OT Highway Division 
WEESLY SUMMARY FOR LANE J Page: 1 
Starting: 4/11/2016 


STA.T AB 

Site Reference: LeboToogo7gs Fille: SPD1-0192.prn 

Site ED: 110000000101 City: VENNIA SOUARE STUY 

Location: BIE. 1 SOUTH OF PRASONS OR. County: SPEEO Has 

Direction: NGRTH 
TIME HOW THE WED THU FRI HEDAY SAT 50H WEEK TOTAL 

ML iz 143 14 AVG AVS 

1:00 46 55 46 49 44 143 
Qe: Ot ay 2l 3 Zi 234 TT 
03:00 +] D Ber) 14 La 12 38 
O4:00 1? a 15 11 ll a5 
05-00 36 al 27 32 32 56 
Oe:00 114 112 105 110 11g 431 
op sda 406 2385 265 285 265 856 
ne:ga 556 B26 629 Bld 620 1860 
09:00 665 Bae 699 685 6645 2056 
10:90 538 516 565 $34 | 1613 
11:40 544 564 Sad 354 §53 1661 
12:00 STE B14 Set Set 1145 
13:00 fig2 30 64 BBS 685 2056 
14:00 éCa 56g &5o 608 64 Leet 
15:00 758 645 632 698 658 2095 
16:00 720 Tea Ta7 T42 Fae 2226 
17:00 Bet B45 B44 add B40 2521 
18:06 tes BL BT BoB Ree 2605 
14:00 faa Bit Bas B43 B33 2494 
20;00 5433 B25 RTS odq 544 1633 
21:00 369 344 366 356 454 1n7o 
22:00 224 £43 #45 234 2344 We 
24:00 149 135 led 44 Lag 44a 
24:00 ao 46 lat 44 aq 263 

TOTALS 6bae 9995 10328 zed? o LOLS Q oT] 10138 25872 

4 AVG REOY 65.4 SB.4 102.8 TR.E 

4 AVG WEEK 65.4 $8.4 102.4 78.8 

AM Timeg o9:00 o8:o0 oF:o0 o9:00 OF: 00 

AM Peaks bos BoB 693 665 HES. 

PM Times 18:00 16:00 18:00 18:00 18:00 


FM Feaks #68 #61 até Aaa A690 


MagzsDOT Highway Division 
RFEEKLY SUMMARY FOR LANE # Page: 2 
Starting: 4/11/2916 


STA. (9B 

Site Reference: 160070R00794 File: SPDO1L<0102.orn 

Site ID: liggaodog1ol City: VINNIH SQUARE STUBY 

Location: RTE. 1 S0UTH OF PARSONS oR. founty: SFEED Hes 

Direction: SOUTH 
TIME. HoH THE WED THU FRI WKOAY 547 SUH KEE TOFAL 

li 12 13 id AVG AVG 

g1:09 33 46 47 4? a2 126 
o2:00 13 ZT a5 27 27 a1 
o3:00 14 13 16 14 14 43 
a4:00 Z? aT ay 26 26 TE 
O5:00 44 add 44 q5 45 3435 
g6:00 158 133 187 182 142 S48 
O7 sg oT 4 673 6646 671 671 2013 
08:00 345 912 S46 9465 $36 2eos 
o9°40 742 726 741 734 7439 2215 
10:00 492 331 qe S07 SOT 1521 
11:90 307 547 S26 526 B26 1580 
12:06 faa §a1 554 554 1105 
13:90 S82 bl4 613 603 603 1809 
14:o0 605 647 5aq 615 615 1846 
15:00 584 614 654 614 &l4 1458 
16:06 6a7 BB LS 655 6495 2085 
a7, oo 683 B3a 705 re Gla 2918 
18:00 TO 61 T15 OSB Bog 2055 
15:00 351 ASL 576 586 586 2754 
20:00 avd 482 306 4h6 486 1454 
21:00 44 247 diz a71 471 4143 
27:00 285 303 268 293 24} BAO 
22:00 435 151 Lél 1493 149 447 
24: Ot TT ST 4 86 E6& 2548 

TOTALS 5753 10050 10333 3751 Oo lOld2 o 0 19142 25887 

& AVG WKE'YT 56.7 9% 191.8 36.4 

Ro AWG FEEE 56.7 o4 191.8 436.5 

aM Times Q:d0 Ba: 00 08:00 08:09 08:00 

AM Peaks $49 312 gag 936 O36 

Pe Times 16:00 16:90 16:60 16:00 18:04 


FH Peaks 704 Get W145 698 PEL 


Site Reference: LahoTpdgeg?d 
Site 210: Lidoogdoo2zo1 


MaseDOT Highway Bivisian 
WEERLY SVAMARY FOR LANE J Page: 1 
Stacking: @/fl1l/2016 


Sa ese 


Fille: SeD-202.pen 
City: VINWIN SQUARE STUDY 


Lecation: ETE. 14 SQUTH OF LEGGS HILL RO. County: SPEBO WA 


Birection: NORTH 


ee ee HR a ee ee ee eee eee ee eee eee ee 


TIME How 
11 
01:90 
O2:00 
04:00 
Dad: 00 
05:00 
06:00 
O7:00 
08700 
05:00 
10:00 
11:00 
12:00 
13:06 
14:00 ets 
15:00 6348 
16:09 TAT 
17:00 682 
1:00 TW 
14:00 683 
207 od 521 
21:00 383 
22:90 2at 
23:00 240 
2a500 105 
TOTALS 5520 
4 AVG WEROYT 55.4 
h AVG WEEK 55.4 
AL Times 
AM Feaks 
PH Times 16:00 


FH Feaks T1li 


3.4 
3.4 


$8: 00 
T1a 


4B: 00 
B17 


THE FAI WEDAY SAT 50H WEEK TOTAL 
14 AVG AVG 
645 64 64 192 
34 31 a1 54 
17 14 14 a4 
ad il? 1T 52 
el 30 34 SL 
145 141 141 42d 
B42 346 a4 1048 
744 743 Tas 2399 
715 695 BGS 2007 
S70 542 ade 1776 
550 320 1101 
$65 545 1131 
Gld 614 1226 
606 406 1816 
a0 630 1492 
636 BBG 2064 
6TT ar? 2032 
V2 Tha 2258 
Ba7 5B? 2061 
oil a21 L565 
363 464 L143 
309 209 o29 
196 139 572 
Lizz lg2 367 
2000 Lt poS7 a t 9957 28164 
26.3 
26.5 
8:00 Dd: OD 08:00 
Faq Tad 743 
18:40 16:00 
732 752 


ee 


M6 DATA 


HassDOT Highway Division 


BEERLY SUMMARY FOR LANE Paga: 4 
Sharting: 4/11/2016 
STA: 2 

Site Reference: 1Léno7e0007Bo File: SPR-3-6102.prn 

Site Ip: 1idoocoo0301 ya Tart aity: VIANTIH SQUARE STUDY 

Lecabion: ESSEX 37., SOUTH OF CAROL WAT County: SPEED He5 

Direction: ROAD TOTAL 
TIME Mow TUE WED TAO FAL WEKOAY SAT SUN WEEK TOTAL 

ll lz 13 14 AVG AVG 

OL:00 aT 64 Tq 65 65 195 
02:00 78 ig 36 fi Zt a] 
03:00 19 #20 rat 15 15 59 
04:00 28 22 az 27 oT ai 
05:00 oq 55 50 5a 44 159 
06:00 284 24a 229 2q2 242 Ti6 
07700 664 665 624 652 652 1958 
fa:d0 1309 1422 1314 13r5 1315 3947 
09700 419% 1173 i346 1208 12708 4625 
16:00 1080 1068 1036 1661 1061 3184 
11:00 1054 1078 1065 1065 2140 
12:00 1074 1145S 1114 11li4 2225 
13; 40 1210 1251 1230 12730 2461 
14:00 10B6 1og7 L216 4134 1143 3299 
15:00 1274 £161 1426 22455 12755 3766 
16:00 1341 L233 1286 A286 1286 s8560 
17:00 last La93 1414 1423 1d23 a269 
18:40 1349 Laos 1404 1386 L386 43549 
19500 1725 1191 1185 1701 1201 3605 
20:00 ao4 Ald S12 #a0 AAD 7640 
21:00 pened B24 G76 6o4 E04 1al2 
22:00 44] 451 504 q65 465 13446 
24:00 2dT 241 #11 279 274 H4% 
24:00 14e& 144 176 156 156 448 

TOTALS $979 17984 168135 4670 o 18146 i q Ldl46 S1051 

4 AVG WkOY 54.5 fa.5 if? 25.7 

h AVG WEEE 54.9 90.5 107 Pete 

AM Times QB:O0 08:00 DB: 00 08:00 08:00 

AM Peaks 1304 132: 1316 1375 Lai5 

PM Times 17:00 18:00 17.00 17:00 17:00 

PLE Peaks Last 1405 1419 1423 1424 
bt 5D 5A 50 5O 
KE 15 a 4 26 


Us 
ComB AwP 18146 


FAc .93 
Camp APT 16,900 





MassDOT Highway EFuavision 


WEEKLY SUMMARY FOR LANE 1 


File: 
City: 
County: 


saT 


run 


SPD-3-0102.prn 
VINNIN SQUARE STUDY 
SPEED NéS 


WEEE 
AMS 


1 


TOTAL 


See ee ee eee Be eee BB ee ee 8 8 eee Be 8 ee eee ee ee ee ee ee ee ee ee ee 


0 


o 


Ta3 
763 
BE 
Bis 
445 
53 
144 

73 


5346 


09:00 
Boe 


13:00 


26343 


Starting: 4/11,°2016 
STA.3NB 

Site Reference: 160070000760 

Site ID: 110000000301 

Location: ESSEX ST., SOUTH OF CAROL WAY 

Direction: NORTH 

TIME eH THE. WEL TRL FHE WELAY 
11 1 13 14 BYS 

01:00 24 376 ga 36 
02:00 15 E 1é 13 
03:00 1G ll Ww 1 
04:00 ll 1a 14 13 
05:00 a2 ai 2d aa 
06:00 1G8 7 a5 11f 
07:00 agg 272 271 279 
08:00 E21 aH BBY E52 
09:00 5496 S05 B55 Elf 
10:00 Sau 505 591 5g 
11:00 bee 534 528 
12: c¢0 529 559 548 
13:0 Be3 a41 HAZ 
14:00 bE | 529 504 563 
15:60 665 £11 7O4 6459 
16:30 609 £13 640 644 
i7; 30 Tag 6496 123 714 
18:30 743 TIE 749 TH9 
19: 3G 6a2 £72 630) . bel 
20:30 304 404 oe bo AE | 
eisoc a2 a4a 365 345 
22:00 730 254 277 253 
24:30 135 bas 154 aaa 
24i30 Tz 745 Eg 19 

TOTALS £454 3143 SEq] 2303 0 9344 

1 AVG MED? Lae a 97 _B liz 24.6 

% BG WEEK 51.2 47.6 102 24.6 

AW Tines OE -00 4:00 Cée:co CE:00 

AR Peaks Lr | B4E Bao 657 

2H Tines 18:60 1B&:o00 18:00 16:00 

2H Peakg 753 734 768 159 


769 


Site Reference: LADOTOOROTED 
Site If: 1109000000301 


Lecation: ESSEX 87., 
Direction: SOUTH 


TIME HOM 
il 
61:00 
o?7:B0 
O23: 00 
94:00 
05:00 
06:00 
o7: 00 
Od: G0 
09:00 
10:00 
11:00 
12:00 
13:90 
14:00 Pa: 
15:00 614 
16:00 652 
17:d00 7193 
18:40 5496 
19:40 543 
20:90 445 
22:00 226 
22i00 211 
23:40 ll2 
24:40 1B 
TOTALS 4qia 
& AVG WHKOY 57.5 
bh AVG WEEE §2.5 
AM Tima 
AM feaks 
FM Times a7: 08 


MassDGT Highway Division 
WEERLY SUMMARY FOR LANE ¢ Page: 2 
Starting: 47/11/2016 


STA 3 SE 


File: SPO-3-0102.9rn 
City: VINNIN SQUARE STUDY 


SOUTH OF CAROL WAY county: SPEED Was 
TUE WED THU FRI WEDAY SAT Sue WEEK TOTAL 
ld 13 id AVG AVG 
24 28 aq #8 28 BE 
13 11 20 14 14 a 
a a 10 9 4 28 
1? iz 14 14 1 43 
32 28 26 28 2B Ba 
14a lat 134 Laz Laz 426 
34740 352 458 aia ati 1120 
aga 654 é4T 663 Bos 15849 
ela 573 S45 Be ey o64 1764 
560 Sha 35 q32 S52 1655 
42 42 447 Sat 1074 
5a6 586 Ao 566 1132 
$67 G10 SHG oe Liti 
Ee B12 565 543 LTO 
530 G23 o95 545 1787 
615 646 fay B37 1913 
64o7 6565 TH4 Tod 2112 
619 Git fl? 617 1852 
519 4a8 420 522 1561 
d46 3T3 368 368 1105 
2Te 271 254 258 175 
147 227 #11 #1i 635 
V7 142 140 136 4491 
1:3 a7 TT Vi 231 
B734 BoE 2367 p BTS 0 if aids 24702 
49.4 1h2.2 2o.9 
949.3 162.3 26.5 
OB: O0 08:00 OB: Oo O8:a9 14:00 
oe G54 647 63 663 
17:00 17:00 17:00 LT: 00 
447 $96 74 W4 


PM Peaks W415 


Site Reference: 
Sita FD: Lloongang4e. 


Ladovoogda7s 


MassD0l Highway Bivision 
WEERLY SUMMARY FOR LAE 
Starking: 


Location: SALEM ST., SOG0TH OF ¥VINNIN S&T. 


Direction: ROAD TOTAL 


MOH 
11 


4711/2014 
STA. 4 
TETA 


Page: 3 


Fila: SPD-4-0102.prcn 
City: VGINHIN SquUARE STUDY 
County: SPEED as 


we nn a a a a ar eee ee eee ee ee 


141 
440 
433 
434 
424 
416 


140 
446 
468 
340 


I ee a a ae fe af a sep ae Sa a pa as ee te Se ce 


% AVG WKOY 
* AVG WEE 


AM Times 
AM Peaks 


PM Times 
FH Peaks 


Dt 
Ha 


15:00 
a1? 


a4 
14 


13.00 
alt 


33 
q 


35 
40 


O3:06 
435 


13:06 
SO4 


FAT SUR WEEK TOTAL 
AVG 
14 32 
a 25 
4 14 
3 4 
aS} 35 
41 1s 
137 412 
435 1305 
qa4q 1304 
383 £149 
396 792 Pp 
353 Ta? 
304 1005 
428 1285 
450 1446 
476 1424 
avr 1442 
476 1424 
412 1246 
307 421 
203 611 
127 ool 
52 156 
24 ea 
0 0 6244 1i4d62 
08:00 
435 
13:00 
504 


us 
Co MB AWP G 244 


FAe Feb 
CémB APT 5,290 


Site Rafereance: Légqgiagtdays 
Site IO: 110000000401 


MassOOT Yighway Divisien 
HEEKLY SUMMARY FOR LANE 


Location: SALEM £7., SOUTH OF VINKIN 47. 


Directieo: NORTH 


1 


File: SPD-4-0102.prn 


i 


tity: VINNIN SQUARE STUDY 


County: SPEED Was 


a a a a a a a a a Sr eee ee KK ere ee eee eee eee eee 


ee ee ee ee ee eee eee 


TIME MOH 
hi 
01:90 
02:00 
03:00 
04:00 
o4:00 
06:00 
07:00 
08:00 
05: o0 
10:00 
11:00 
12; 00 
13:00 
ta: 00 165 
15:90 2al 
16:00 2dT 
17:90 132 
18:00 cp] :] 
19:40 185 
20:40 126 
22:90 a2 
22:90 4i 
24:00 20 
74:00 7 
TOTALS 1505 
h AVG WKDY 51.5 
& AVG WEEE 51.3 
AM Times 
AM Peaks 
PM Times 15:60 


PM Pears 251 


Stactiog: 4/11/2016 

STA -4 N28 
THO FAI WEDAT 
14 AWG 
7 5 

7 4q 
iW Z 

i Zz 

a B 
ad aa 
TT 76 
234 227 
217 #15 
176 176 
130 

181 

241 

144 

2at 

226 

205 

24S 

185 

12T 

Be 

50 

#1 

? 

784 o 7844 

25.9 
25.4 

OB: 60 oa: od 
244 227 
15:69 

zi7 


08:09 
fa? 


100 
fat 


HasaDoT Baghway Bivision 


WEEKLY SUMMARY FOR LANE 2 Page: 2 
Starting: 4/11/2016 
a7A-4 528 
Site Reference: La007QD004745 File: $PD-4-0102.prn 
Site IB: 110900000401 City: VIMWIN SQUARE STUDY 
Eocation: SALEM ST., SOUTE OF VINHIN ST. County: SPEEO Was 
Direction: SCUTH 
TIME HOM TUE. WED THT FRI WEDAY SAT SUM WEEK TOPFAL 
11 12 ii 44 AVG AVG 
01:00 4 6 7 > 5 1t 
o2.00 a 1 6 4 4 le 
64:90 1 4 a Ps z a 
bacdg 0 Fy a o Q a 
05:00 6 2 3 4 3 11 
06:00 14 ral Zl 14 14 55 
O7 200 a7 63 63 al fi 183 
08:06 137 213 2lé 207 207 ard 
09:00 Lag 224 245 #15 213 658 
10:00 209 ra rag 206 206 a1 
11:00 1F6 226 206 206 412 
12:60 147 228 212 212 45 
13:00 ari 27g 274 e773 aq? 
b4:04 240 20 244 244 234 Te4 
15:00 266 #id 308 261 Zel THA 
16:09 266 234 241 230 750 Tod 
17: 271 245 209 266 268 G45 
16:00 249 259 274 z60 760 782 
19:00 229 ZaL 221 227 227 6BL 
20:00 175 183 181 1T4 iT o44 
21:00 4 143 114 415 | d44 
22:00 69 al 30 Té Té 240 
23.00 Ft] 24 35 40 a0 a? 
2a:00 2a 22 16 22 Za 66 
TOTALS 1920 3ia2 34490 778 a 43368 a 0 3348 9350 
@ AVG WEDY 57.5 $4.7 104.58 24.3 
8 AVG WEEK 57,4 o4.7 104.5 23.4 
AM Times 10:90 lz: O% o9.00 09:00 oo: 00 
AM Peaks 204 228 24% 21% 215 
PM Times 17:00 8919:00 15:50 14:00 Li:09 


PM Peaks ajTl 27? 308 273 273 


Site Reference: 
Site ID: 110000 


HassQT Highway Division 
WEERLY SUMMARY FOR LANE 
Skarting: 4/11/2016 


S 


Location: TEGESCG §T., WEST OF WEST ST. 


Direction: ROAD 


Fie oe 
a eo pee So 


Page: 3 


File: SPO+8+0102.prn 
City: VINNIN SOUARE STUDY 
County: SPEED Nes 


=e eee ee eee eee ee ee ee ee eee eee eee 


165 
613 
itd 
1030 
$26 


Se ee 


4 AVG WHDY 
& AVG WEEE 


Times 
Peaks 


Times 1 
Peaks 


22 8s 


nh) 
Kt 


Lego rgooorss 
TOO5O1 
TOTAL 
HON TUE 
m3 lz 
z7T 
Lo 
10 
a 
dq 
181 
634 
L213 
1156 
ELEY 
952 
44 
954 
lg2$ S1z 
1oag ioza 
1256 1130 
11492 i234 
1256 1263 
1082 1141 
764 Ti 
474 +08 
2455 237 
11t 129 
54 62 
2394 15462 
a4 98.9 
a4 34.4 
OB: o0 
t213 
6:00 18:00 
1256 1269 
a0 ao 
15 a 


24 


te:00 
1144 


La: 00 
1294 


SAT SOW BEER TOTAL 
AYG 
29 ae 
12 36 
6 20 
& 26 
44 lad 
LT7 O41 
660 1980 
L133 3598 
1114 aa44 
a47 aba 
454 1906 
950 1983 
1028 2056 
1022 IO068 
1084 4256 
1184 3553 
1238 4715 
1254 3644 
1128 3387 
Tat Bee fr ae | 
520 1561 
302 407 
izt 442 
62 188 
i] ia] 159271 44412 
08:00 
1199 
18:00 
12494 
Us 


ComB AwP 154942] 


PRE. 
COMB APT |5 000 
/ 


Site Reference; Léov?aggoTSs 
Site TD: 1IGI0GbO0S0L 


HassOOT Aaghway Bivyision 


KEEKLY SOMMARY FOR LANE 


Location: TEDESCO ST., WEST OF WEST ST. 


Direction: MORTH 


1 


File@: SPO-+5-0102 pro 


Page: 1 


City: WIKNIN SOvARE STueY 


County: SPEED Meas 


----- a a a re rr ree eee ee ee ee a ee ee eee ee eee eee 


TIHE Hon 
Il 
o4:00 
02:00 
03:00 
04:00 
05:00 
G5: 
o7:900 
08:06 
09:06 
1éd:00 
11:08 
12:00 
13: 0¢ 
la:o¢ 25 
15:08 S500 
16:64 6a7 
17:00 Saaz 
16:09 545 
19:00 404 
20:00 29T 
21:00 185 
22:09 132 
24:00 43 
24:00 Zz 
TOTALS 3827 
§ AVG WEDY 47,5 
AVG WEEK 4725 
AM Times 
AM Peaks 
BH Times 16:00 


PM Paaks 637 


OFS 00 
Ta 


16:00 
Ata 


08+ G0 
71d 


17:00 
a2 


Starting: 4/11/2016 
STA SNR 
THO FRO WEKDAY 
Ld AYG 
Lé 13 
7 4 
3 z 
3 2 
23 Zz 
116 ili 
4d4 475 
716 TIS 
Bd 657 
548 Sah 
343 
582 
BLd 
49s 
517 
595 
STé 
550 
442 
306 
214 
124 
ao 
25 
2506 a 8041 
31.2 
5 Rea 
O8 0G 08:00 
T1é Ta5 
16:00 
5a 


08:00 
TH5 


16: 09 
335 


Site Reference: 
Sice TE: Lidgooeogsd7) 
TEDESCO ST., 

SOOTH 


Location: 
DLireceian: 


TIMe 


TOTALS 


ao AVG WROY 
2 AVG WEEK 


AH Times 
AM Peaks 


PH Times 
FY Feaks 


oH 
11 


5d 
SEO 
614 
B50 
715 
£79 
avi 
26% 
i6T 

4 

36 


4772 


1LB:aG 
T1S 


LEOCTO0G0 TSB 


WEST OF WEST ST, 


TOE 
12 


14 
6 

45 

T 
22 
aT 
201 
433 
aft 
404 
406 
aaa 
502 
aga 
S25 
357 
679 
72 
éa1 
456 
260 
280 
64 
33 


TTo5 


05300 
492 


14:00 
7Th2 


WED 
13 


7 
5 


a4 
qa 
Bigt 


105,4 
103.4 


12:90 
S14 


18:00 
754 


MassDOT Highway Division 
WEEKLY SUMMARY FOR LANE 2 
Starting: 4/11/2016 


Page: 2 


STA S SE 
File; SPO-5-0102.prn 
City: VINNTW SQUARE sTUDY 
County: SPEED Mss 
THU FAI WEDAY EAT SUN WEEK TOTAL 
id Ave AVG 
16 15 15 4T 
10 7 i zd 
3 & 4 1? 
3 Lt & 70 
zt 22 22 be 
15 59 5 17g 
1B4 2645 145 555 
agg 4164 4B4 1352 
444 q57T 447 L371 
4358 400 400 1202 
qog 409 51% 
ava $78 ont 
514 514 1026 
$27 527 158i 
S68 565 1705 
5349 SES 17467 
Bz 662 1986 
743 Vqa e241 
£84 baé 2069 
484 444 bd53 
306 306 S18 
ATT 177 a3 
Te V2 #16 
36 46 105 
1608 g TETO a 0 Tea7O f22a2 
20.4 
20.4 
19 200 12: oe 12:00 
4568 avg 478 
14:00 46:05 
V4a T4353 


Turning Movement Volumes 


Study Name Swampscott - Route 1A and Ellis Road TMC # 1 TMC 
Start Date Saturday, April 09,2016 12:00 PM 
ato Mi DY-) <= MU =-10 F-hV AV 0) @| il POM Mo oO 10)N )\V/| 


Site Code 


Report Summary 





Southwestbound Northwestbound Northeastbound Southeastbound Crosswalk 
Time Period Class. R T U L 0) L U L 0) (oe Ke) ¢-)| Pedestrians ae) -) | 
Peak 1 Motorcycles 0 0 0 0 NE PX 21 
Specified Period % 0% 0% 0% 0% 100% 
7:00 AM - 9:00 AM Cars 29 608 3 0 SE 10 10 
One Hour Peak % 94% 92% 60% 0% 100% 
7:30 AM - 8:30 AM Light Goods Vehicles 2 37 2; 0 SW 12 12 
% 6% 6% 40% 0% 100% 
Buses 0 7 0 0 NW 3 3 
% 0% 1% 0% 0% 100% 
Single-Unit Trucks 0 4 0 0 46 46 
% 0% 1% 0% 0% 
Articulated Trucks 0 2 0 0 
% 0% 0% 0% 0% 
Bicycles on Road 0 1 0 0 
% 0% 0% 0% 0% 
Total 31 659 5 0 
PHF 0.6 0.98 0.31 0 0.58 0.42 
Approach % 
Peak 2 Motorcycles 0 0 0 0 NE iS 15 
Specified Period % 0% 0% 0% 0% 100% 
4:00 PM - 6:00 PM Cars iS 386 4 0 2 8 SE 0 0 
One Hour Peak % 100% 92% 80% 0% 100% 100% 0% 
5:00 PM - 6:00 PM Light Goods Vehicles 0 25 0 0 SW 1 1 
% 0% 6% 0% 0% 100% 
Buses 0 7 0 0 NW 0 0 
% 0% 2% 0% 0% 0% 
Single-Unit Trucks 0 2 0 0 16 16 
% 0% 0% 0% 0% 
Articulated Trucks 0 0 0 0 
% 0% 0% 0% 0% 
Bicycles on Road 0 0 1 0 
% 0% 0% 20% 0% 
Total 15 420 5 0 
PHF 0.75 O91 0.62 0 0.67. 0.25 0.69 0.73 L ! 0.71 0.64 0.69 0.89 


Approach % 


1% 3% 4% 2% 





Study Name Swampscott - Route 1A and Ellis Road TMC # 1 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 


Te DY) <= tam MUL =\cX0 = hV AV 0) a] i WPA OM ot oh 0108 22 \V/| 
Site Code 


Report Summary 





Southwestbound Northwestbound Northeastbound Southeastbound Crosswalk 
L U) L U) L Pedestrians 

















a Ke} r-) 






















Time Period 








Peak 1 Motorcycles 
Specified Period % 0% 0% 0% 0% 100% 
12:00 PM - 2:00 PM Cars 8 422 0 0 SE 2 2 
One Hour Peak % 100% 91% 0% 0% 100% 
12:00 PM - 1:00 PM Light Goods Vehicles 0 38 0 0 SW 4 4 
% 0% 8% 0% 0% 100% 
Buses 0 2 0 0 NW. 6 6 
% 0% 0% 0% 0% 100% 
Single-Unit Trucks 0 1 0 0 14 14 
% 0% 0% 0% 0% 
Articulated Trucks 0 1 0 0 
% 0% 0% 0% 0% 
Bicycles on Road 0 1 0 0 
% 0% 0% 0% 0% 
Total 8 465 0 0 
PHF 0.4 0.9 0 0 : 0.38 O88 0.68 0.25 | 0.75 0.54 


Approach % 3% 2% 





Study Name Swampscott - Route 1A and Norfolk Avenue TMC # 2 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 
ato i DY- 1 \-Mam MU[-\c0 kVA -\ 0) g | A WO oo 0100 NY 





Site Code 
Report Summary 
Southwestbound Northeastbound Eastbound Crosswalk 
Time Period Class. BR T U HL Pedestrians _ Total 
Peak 1 Motorcycles 0 0 0 NE 13 13 
Specified Period % 0% 0% 0% 100% 
7:00 AM - 9:00 AM Cars 134 613 0 SW 0 0 
One Hour Peak % 92% 92% 0% 0% 
7:30 AM - 8:30 AM Light Goods Vehicles 7 39 0 W 4 4 
% 5% 6% 0% 100% 
Buses 0 7 0 17 17 
% 0% 1% 0% 
Single-Unit Trucks 3 4 0 
% 2% 1% 0% 
Articulated Trucks 0 2 0 
% 0% 0% 0% 
Bicycles on Road 1 1 0 
% 1% 0% 0% 
Total 145 666 0 
PHF 0.74 0.97 0 
Approach % 
Peak 2 Motorcycles 0 0 0 NE 0 0 
Specified Period % 0% 0% 0% 0% 
4:00 PM - 6:00 PM Cars 37 398 0 SW 0 0 
One Hour Peak % 88% 93% 0% 0% 
5:00 PM - 6:00 PM Light Goods Vehicles 5 23 0 W 1 A 
% 12% 5% 0% 100% 
Buses 0 7 0 1 1 
% 0% 2% 0% 
Single-Unit Trucks 0 2 0 
% 0% 0% 0% 
Articulated Trucks 0 0 0 
% 0% 0% 0% 
Bicycles on Road 0 0 0 
% 0% 0% 0% 
Total 42 430 0 
PHF 0.7 0.94 0 0.94 0.86 0.69 0.79 


Approach % 39% 58% 6% 5% 





Study Name Swampscott - Route 1A and Norfolk Avenue TMC # 2 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 
End Date Tuesday, April 12, 2016 6:00 PM 


Site Code 


Report Summary 


Crosswalk 
Yo (=X dg Fam Ke) | | 









Eastbound 







Northeastbound 
HL 





Southwestbound 












Time Period Ke) ¢-] | 





















Peak 1 Motorcycles 
Specified Period % 2% 0% 0% 1% 100% 
12:00 PM - 2:00 PM Cars 57 420 0 961 SW 0 0 
One Hour Peak % 88% 91% 0% 92% 0% 
12:00 PM - 1:00 PM it Goods Vehii 7 35 0 71 Ww 3 3 
% 11% 8% 0% 7% 100% 
Buses 0 2 0 3 8 8 
% 0% 0% 0% 0% 
ngle-Unit Truc 0O 1 0 6 
% 0% 0% 0% 1% 
ticulated Truc 0O 1 0 2 
% 0% 0% 0% 0% 
icyclesonRoa O 1 0 1 
% 0% 0% 0% 0% 
Total 65 460 0 1050 
PHF 0.86 0.91 0 : 0.74 0.96 | 0.94 


Approach % 6% 7% 





Study Name Swampscott - Route 1A at Whole Foods Market and Vinnin Liquors TMC#3 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 
End Date Tuesday, April 12, 2016 6:00 PM 








Approach % 





Site Code 
Report Summary 
RYolVidaniccryaeLel lace! Westbound Toda dat=r-aaexel rare! Crosswalk 
Time Period Class. T HL U BL (oe eo) -) | ‘'destria Total 
Peak 1 Motorcycles il 0 0 il NE 1 a 
Specified Period % 0% 0% 0% 0% 100% 
7:00 AM - 9:00 AM Cars 812 37 0 1524 E 1 1 
One Hour Peak % 93% 100% 0% 92% 100% 
7:30 AM - 8:30 AM it Goods Vehii 43 0 0 90 SW 0 0 
% 5% 0% 0% 5% 0% 
Buses 9 0 0 16 2 2 
% 1% 0% 0% 1% 
ngle-Unit Truc 9 0 0 16 
% 1% 0% 0% 1% 
ticulated Truc 2 0 0 6 
% 0% 0% 0% 0% 
icyclesonRoa O 0 0 0 
% 0% 0% 0% 0% 
Total 876 37 0 1653 
PHF 0.94 0.54 0 0.97 
Approach % 
Peak 2 Motorcycles 0 0 0 0 NE 0 0 
Specified Period % 0% 0% 0% 0% 0% 
4:00 PM - 6:00 PM Cars 557 137 0 1686 E 1 1 
One Hour Peak % 92% 94% 0% 93% 100% 
4:30 PM - 5:30 PM it Goods Vehi' 40 8 0 103 SW 0 0 
% 7% 6% 0% 6% 0% 
Buses 6 0 0 7 1 1 
% 1% 0% 0% 0% 
ngle-Unit Truc 1 0 0 9 
% 0% 0% 0% 0% 
ticulated Truc 0O 0 0 0 
% 0% 0% 0% 0% 
icyclesonRoa O 0 0 0 
% 0% 0% 0% 0% 
Total 604 145 0 1805 
PHF 0.89 0.86 0 0.96 


Study Name Swampscott - Route 1A at Whole Foods Market and Vinnin Liquors TMC#3 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 
End Date Tuesday, April 12, 2016 6:00 PM 


Site Code 


Report Summary 


Crosswalk 
‘destria Total 









Northeastbound 
U 























Westbound 






Southwestbound 
HL 












Time Period BL 





Peak 1 Motorcycles 
Specified Period % 0% 0% 0% 100% 
12:00 PM - 2:00 PM Cars 609 169 0 E 8 8 
One Hour Peak % 92% 93% 0% 100% 
12:00 PM - 1:00 PM it Goods Vehi' 48 12 0 SW 0 0 
% 7% 7% 0% 0% 
Buses 2 0 0 9 9 
% 0% 0% 0% 
ngle-Unit Truc 2 1 0 
% 0% 1% 0% 
ticulated Truc 1 0 0 
% 0% 0% 0% 
icyclesonRoa 1 0 0 
% 0% 0% 0% 
Total 664 182 0 
PHF 0.94 0.91 0 


Approach % 





Study Name Swampscott - Route 1A at Swampscott Mall and Vinnin Square Plaza TMC #4 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 
End Date Tuesday, April 12, 2016 6:00 PM 





Site Code 
Report Summary 
Southbound Westbound Northbound Eastbound Crosswalk 
Time Period Class. R T L U L :destria Total 
Peak 1 Motorcycles al 0 0 0 N 0 0 
Specified Period % 1% 0% 0% 0% 0% 
7:00 AM - 9:00 AM Cars 126 721 21 0 E 0 0 
One Hour Peak % 88% 92% 95% 0% 0% 
7:30 AM - 8:30 AM it Goods Vehi 15 38 1 0 S 1 1 
% 10% 5% 5% 0% 100% 
Buses al 9 0 0 Ww 1 dl 
% 1% 1% 0% 0% 100% 
agle-Unit Truc 0 ant 0 0 2 2 
% 0% 1% 0% 0% 
ticulated Truc 1 2 0 0 
% 1% 0% 0% 0% 
icyclesonRoa 0 1 0 0 
% 0% 0% 0% 0% 
Total 144 782 22 0 
PHF 0.75 0.95 0.79 0 0.46 0.73 
Approach % 
Peak 2 Motorcycles 0 0 0 0 N 3 3 
Specified Period % 0% 0% 0% 0% 100% 
4:00 PM - 6:00 PM Cars 191 454 38 0 25 87 E 1 1 
One Hour Peak % 93% 92% 97% 0% 100% 100% 100% 
4:30 PM - 5:30 PM it Goods Vehi 13 35 1 0 S 0 0 
% 6% 7% 3% 0% 0% 
Buses 2 4 0 0 WwW 0 0 
% 1% 1% 0% 0% 0% 
qgle-Unit Truc 0 al 0 0 4 4 
% 0% 0% 0% 0% 
ticulated Truc 0 0 0 0 
% 0% 0% 0% 0% 
icyclesonRoa 0O 0 0 0 
% 0% 0% 0% 0% 
Total 206 494 39 0 
PHF 0.9 0.88 0.81 0 0.91 0.97 0.78 0.84 0.78 0.91 0.79 0.9 0.85 


19% 21% 


Approach % 32% 40% 





Study Name Swampscott - Route 1A at Swampscott Mall and Vinnin Square Plaza TMC #4 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 
End Date Tuesday, April 12, 2016 6:00 PM 


Site Code 


Report Summary 


Crosswalk 
:destria Total 













hj 4 Lele Tare | 
L 


IN foYadnleyel rare! 
L 


AYol Uh da} felt ave| Westbound 


L 














Time Period 


Peak 1 Motorcycles 





















100% 


Specified Period % 0% 0% 0% 0% 
12:00 PM - 2:00 PM Cars 214 473 52 0 E 4 4 
One Hour Peak % 93% 90% 96% 0% 100% 
12:00 PM - 1:00 PM it Goods Vehi 11 44 2 0 S 11 11 
% 5% 8% 4% 0% 100% 
Buses 0 2 0 0 Ww dl dl 
% 0% 0% 0% 0% 100% 
agle-Unit Truc 3 2 0 0 28 28 
% 1% 0% 0% 0% 
ticulated Truc 0 0 0 0 
% 0% 0% 0% 0% 
icyclesonRoa O al 0 0 
% 0% 0% 0% 0% 
Total 229 523 54 0 
PHF 0.81 0.92 0.84 0 0.88 0.87 


22% 23% 





Approach % 


Study Name 
Start Date 
End Date 
Site Code 





Report Summary 


Time Period 
Peak 1 
Specified Period 
7:00 AM - 9:00 AM 
One Hour Peak 
7:30 AM - 8:30 AM 


Peak 2 
Specified Period 
4:00 PM - 6:00 PM 
One Hour Peak 
4:30 PM - 5:30 PM 


Swampscott - Route 1A and Vinnin Street TMC #5 TMC 
Saturday, April 09, 2016 12:00 PM 
Tuesday, April 12, 2016 6:00 PM 


Class. 
Motorcycles 
% 

Cars 
% 
it Goods Vehi: 
% 
Buses 
% 
agle-Unit Truc 
% 
ticulated Truc 
% 
icycles on Roa 
% 

Total 
PHF 
Approach % 


Motorcycles 
% 
Cars 
% 
it Goods Vehi 
% 
Buses 
% 
agle-Unit Truc 
% 
ticulated Truc 
% 
icycles on Roa 
% 
Total 
PHF 
Approach % 


R 


0 


0% 


20 


80% 


12% 


0% 


8% 


0% 


0% 


25 
0.62 


0% 


12 


75% 


25% 


0% 


0% 


0% 


0% 


16 
0.5 


T 
0 
0% 
357 
92% 
21 
5% 


1% 


2% 


0% 


0% 


388 
0.95 


0% 
420 
95% 

18 

4% 


1% 


0% 


0% 


0% 


441 
0.94 


RYoLVida) oLeLe lave | 
L 0) 
0 0 

0% 0% 
60 0 
79% 0% 
15 0 
20% 0% 
0 0 
0% 0% 
1 0 
1% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
76 0 
0.61 0 
0 0 
0% 0% 
92 0 
93% 0% 
6 0 
6% 0% 
al 0 
1% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
99 0 
0.82 0 0.9 0.86 


23% 22% 


0.73 


0.88 


Westbound 
L 


0.9 


0.34 


Toya dnleyel rare! 
L 


0.73 


0.91 
35% 


0.94 
29% 


0.82 


0.89 


hj 4 fel Tare | 
L 


0.55 


0.91 
18% 


0.84 
15% 





Crosswalk 
:destria Total 
0 0 
0% 
0 0 
0% 
0 0 
0% 
2 2 
100% 
2 2 
1 1 
100% 
1 1 
100% 
3 3 
100% 
3 3 
100% 
8 8 


Study Name Swampscott - Route 1A and Vinnin Street TMC # 5 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 
End Date Tuesday, April 12, 2016 6:00 PM 


Site Code 


Report Summary 


Crosswalk 
Ye (=1-) af am Ke) | 












hj 4 Lele Tare | 





Westbound IN foYadnleyel rare! 


L 


AYol Uh da} felt ave| 
L 































Time Period 





Peak 1 Motorcycles 
Specified Period % 0% 0% 0% 0% 100% 
12:00 PM - 2:00 PM Cars 25 407 87 0 E 3 3 
One Hour Peak % 86% 93% 86% 0% 100% 
12:00 PM - 1:00 PM itGoods Vehi 4 26 12 0 S 1 dl 
% 14% 6% 12% 0% 100% 
Buses 0 al al 0 WwW 9 9 
% 0% 0% 1% 0% 100% 
agle-Unit Truc 0 2 1 0 16 16 
% 0% 0% 1% 0% 
ticulated Truc 0 0 0 0 
% 0% 0% 0% 0% 
icyclesonRoa 0 1 0 0 
% 0% 0% 0% 0% 0% 0% 
Total 29 438 101 0 752 687 
PHF 0.66 O96 0.77 0 0.97 088 | 0.95 0.96 0.97 0.96 | 0.89 084 0.66 





Approach % 23% 21% 31% 28% 


Study Name 
Start Date 
End Date 
Site Code 





Swampscott - Route 1A and Loring Avenue TMC # 6 TMC 
Saturday, April 09, 2016 12:00 PM 
Tuesday, April 12, 2016 6:00 PM 


Report Summary 


Time Period 
Peak 1 
Specified Period 
7:00 AM - 9:00 AM 
One Hour Peak 
7:30 AM - 8:30 AM 


Peak 2 
Specified Period 
4:00 PM - 6:00 PM 
One Hour Peak 
5:00 PM - 6:00 PM 


Class. 
Motorcycles 
% 

Cars 
% 
it Goods Vehii 
% 

Buses 
% 
ngle-Unit Truc 
% 
ticulated Truc 
% 
icycles on Roa 
% 

Total 
PHF 
Approach % 


Motorcycles 
% 
Cars 
% 
it Goods Vehi 
% 
Buses 
% 
ngle-Unit Truc 
% 
ticulated Truc 
% 
icycles on Roa 
% 
Total 
PHF 
Approach % 


BR 


0% 

169 

85% 
16 
8% 


3% 


3% 


0% 


1% 


198 
0.88 


0% 

266 

92% 
18 
6% 


1% 


1% 


0% 


0% 


289 
0.93 


RYol Ui da} Lele are| 


T U 
0 0 
0% 0% 
410 0 
90% 0% 
31 0 
7% 0% 
5 0 
1% 0% 
10 0 
2% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
456 0 

0.89 0 
0 0 
0% 0% 
492 0 
94% 0% 
22 0 
A% 0% 
6 0 
1% 0% 
1 0 
0% 0% 
0 0 
0% 0% 
0 0 

0% 0% 
521 0 
0.97 0 


HL 


Northbound 


Northeastbound 
BL 





Crosswalk 
‘destria Total 
N 0 0 
0% 
S 0 0 
0% 
SW 0 0 
0% 
0 0 
N 0 0 
0% 
S 2 2 
100% 
SW 2 2 
100% 
4 4 


Study Name Swampscott - Route 1A and Loring Avenue TMC #6 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 
End Date Tuesday, April 12, 2016 6:00 PM 


Site Code 


Report Summary 


Northeastbound 
BL 


























Crosswalk 
‘:destria Total 






Koya dal efeyerare| 






AYol Vida} foley are| 
LU) 






Time Period HL 





Peak 1 Motorcycles 
Specified Period % 0% 0% 0% 0% 
12:00 PM - 2:00 PM Cars 200 477 0 S fd A 
One Hour Peak % 90% 90% 0% 100% 
12:00 PM - 1:00 PM it Goods Vehii 19 46 0 SW 4 4 
% 9% 9% 0% 100% 
Buses 2 2 0 5 5 
% 1% 0% 0% 
ngle-Unit Truc 1 2 0 
% 0% 0% 0% 
ticulated Truc O 0 0 
% 0% 0% 0% 
icyclesonRoa 1 dL 0 
% 0% 0% 0% 
Total 223 529 0 
PHF 0.82 0.95 0 


Approach % 





Study Name 
Start Date 
End Date 
Site Code 





Swampscott - Route 1A and Leggs Hill Road TMC # 7 TMC 
Saturday, April 09, 2016 12:00 PM 
Tuesday, April 12, 2016 6:00 PM 


Report Summary 


Time Period 
Peak 1 
Specified Period 
7:00 AM - 9:00 AM 
One Hour Peak 
7:30 AM - 8:30 AM 


Peak 2 
Specified Period 
4:00 PM - 6:00 PM 
One Hour Peak 
5:00 PM - 6:00 PM 


Class. 
Motorcycles 
% 

Cars 
% 
it Goods Vehii 
% 

Buses 
% 
ngle-Unit Truc 
% 
ticulated Truc 
% 
icycles on Roa 
% 

Total 
PHF 
Approach % 


Motorcycles 
% 
Cars 
% 
it Goods Vehi 
% 
Buses 
% 
ngle-Unit Truc 
% 
ticulated Truc 
% 
icycles on Roa 
% 
Total 
PHF 
Approach % 


T 


0% 
544 
87% 

54 

9% 


1% 
17 
3% 


0% 


0% 
628 
0.91 


0% 

764 

93% 
46 
6% 


1% 


0% 


0% 
1 
0% 
823 
0.92 


Southwestbound 


L U 
0 0 
0% 0% 
61 0 
91% 0% 
5 0 
7% 0% 
0 0 
0% 0% 
1 0 
1% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
67 0 
0.8 0 
0 0 
0% 0% 
155 0 
95% 0% 
9 0 
5% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
164 0 
0.82 0 


Northwestbound 
L 


Northeastbound 





fe) 


Be) ¢-] | 


Crosswalk 
‘'destria Total 
NE 0 0 
0% 
SE 0 0 
0% 
SW 0 0 
0% 
0 0 
NE 0 0 
0% 
SE 2 2 
100% 
SW 0 0 
0% 
2 2 


Study Name Swampscott - Route 1A and Leggs Hill Road TMC # 7 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 
End Date Tuesday, April 12, 2016 6:00 PM 


Site Code 


Report Summary 


Northeastbound 
T U 








Crosswalk 
Yo (=X dg Fam Ke) | | 









Southwestbound Northwestbound 













Time Period 





















Peak 1 Motorcycles 
Specified Period % 0% 0% 0% 0% 
12:00 PM - 2:00 PM Cars 642 79 0 SE 3 3 
One Hour Peak % 90% 94% 0% 100% 
12:00 PM - 1:00 PM it Goods Vehii 64 5 0 SW 0 0 
% 9% 6% 0% 0% 
Buses 3 0 0 3 3 
% 0% 0% 0% 
ngle-Unit Truc 3 0 0 
% 0% 0% 0% 
ticulated Truc O 0 0 
% 0% 0% 0% 
icyclesonRoa 1 0 0 
% 0% 0% 0% 
Total 714 84 0 
PHF 0.94 0.81 0 


Approach % 





Study Name Swampscott - Essex Street and Stop and Shop Driveway TMC # 8 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 
End Date Tuesday, April 12, 2016 6:00 PM 


Site Code 





Time Period 
Peak 1 
Specified Period 
7:00 AM - 9:00 AM 
One Hour Peak 
7:30 AM - 8:30 AM 


Peak 2 
Specified Period 
4:00 PM - 6:00 PM 
One Hour Peak 
4:30 PM - 5:30 PM 


Class. 
Motorcycles 
% 

Cars 
% 
it Goods Vehii 
% 

Buses 
% 
ngle-Unit Truc 
% 
ticulated Truc 
% 
icycles on Roa 
% 

Total 
PHF 
Approach % 


Motorcycles 
% 
Cars 
% 
it Goods Vehi 
% 
Buses 
% 
ngle-Unit Truc 
% 
ticulated Truc 
% 
icycles on Roa 
% 
Total 
PHF 
Approach % 





Report Summary 
RYolVidanicryaeLel lace) \Toyaday eel rare! Northeastbound Crosswalk 
T BL LU) Ke) -)| ‘'destria Total 
0 0 0 2 NE 0 0 
0% 0% 0% 0% 0% 
600 43 0 1483 S 1 1 
90% 98% 0% 87% 100% 
46 0 0 149 SW 0 0 
7% 0% 0% 9% 0% 
8 0 0 15 1 1 
1% 0% 0% 1% 
10 1 0 52 
2% 2% 0% 3% 
0 0 0 2 
0% 0% 0% 0% 
2 0 0 2 
0% 0% 0% 0% 
666 44 0 1705 
0.9 0.85 0 0.96 
0 0 0 0 NE 0 0 
0% 0% 0% 0% 0% 
566 65 0 1847 S 0 0 
90% 98% 0% 92% 0% 
57 1 0 145 SW 0 0 
9% 2% 0% 7% 0% 
2 0 0 6 0 0 
0% 0% 0% 0% 
6 0 0 12 
1% 0% 0% 1% 
0 0 0 0 
0% 0% 0% 0% 
0 0 0 1 
0% 0% 0% 0% 
631 66 0 2011 
0.92 0.87 0 0.93 


Study Name Swampscott - Essex Street and Stop and Shop Driveway TMC # 8 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 
End Date Tuesday, April 12, 2016 6:00 PM 


Site Code 


Report Summary 


Crosswalk 
Yo (=X dg F- am Ke) | | 









Northeastbound 
U 






Southwestbound Koya dnl exeyerare| 


BL 













Time Period HL 





















Peak 1 Motorcycles 
Specified Period % 0% 0% 0% 100% 
12:00 PM - 2:00 PM Cars 503 96 0 S 2 2 
One Hour Peak % 87% 97% 0% 100% 
12:30 PM - 1:30 PM it Goods Vehii 54 3 0 SW 0 0 
% 9% 3% 0% 0% 
Buses 3 0 0 4 4 
% 1% 0% 0% 
ngle-Unit Truc 13 0 0 
% 2% 0% 0% 
ticulated Truc 0 0 0 
% 0% 0% 0% 
icyclesonRoa 1 0 0 
% 0% 0% 0% 
Total 575 99 0 
PHF 0.96 0.88 0 


Approach % 





Study Name 
Start Date 
End Date 
Site Code 





Time Period 
Peak 1 
Specified Period 
7:00 AM - 9:00 AM 

One Hour Peak 
7:15 AM - 8:15 AM 


Peak 2 
Specified Period 
4:00 PM - 6:00 PM 
One Hour Peak 
4:45 PM - 5:45 PM 


Swampscott - Loring Avenue and Vinnin Street TMC # 9 TMC 
Saturday, April 09, 2016 12:00 PM 
Tuesday, April 12, 2016 6:00 PM 


Class. 
Motorcycles 
% 

Cars 
% 
it Goods Vehii 
% 

Buses 
% 
ngle-Unit Truc 
% 
ticulated Truc 
% 
icycles on Roa 
% 

Total 
PHF 
Approach % 


Motorcycles 
% 
Cars 
% 
it Goods Vehi 
% 
Buses 
% 
ngle-Unit Truc 
% 
ticulated Truc 
% 
icycles on Roa 
% 
Total 
PHF 
Approach % 


T 


0% 


131 


85% 


6% 


4% 


5% 


0% 


0% 


154 
0.79 


1% 

268 

92% 
17 
6% 


0% 


1% 


0% 


0% 


292 
0.91 


Southwestbound 


HL U 
0 0 
0% 0% 
14 0 
100% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
14 0 
0.58 0 
0 0 
0% 0% 
24 0 
96% 0% 
1 0 
A% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
0 0 

0% 0% 
0 0 
0% 0% 
25 0 
0.62 0 


BL 


AVAN=Xs d ofoy eT ae | 


Northeastbound 





Report Summary 


Crosswalk 
‘destria Total 
NE 1 1 
100% 
E 0 0 
0% 
SW 0 0 
0% 
1 1 
NE 5 5 
100% 
E 1 1 
100% 
SW 1 1 
100% 
7 7 


Study Name Swampscott - Loring Avenue and Vinnin Street TMC # 9 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 
End Date Tuesday, April 12, 2016 6:00 PM 


Site Code 


Report Summary 


Northeastbound 
U I 








Crosswalk 
Yo (=¥y dg Fam Ke) f=] | 






Southwestbound Westbound 


HL 

















Time Period BL 





















Peak 1 Motorcycles 
Specified Period % 0% 0% 0% 100% 
12:00 PM - 2:00 PM Cars 213 44 0 E 0 0 
One Hour Peak % 90% 100% 0% 0% 
12:00 PM - 1:00 PM it Goods Vehii 20 0 0 SW 0 0 
% 8% 0% 0% 0% 
Buses 2 0 0 3 3 
% 1% 0% 0% 
ngle-Unit Truc 1 0 0 
% 0% 0% 0% 
ticulated Truc 0 0 0 
% 0% 0% 0% 
icycleson Roa O 0 0 
% 0% 0% 0% 
Total 236 44 0 
PHF 0.86 0.73 0 


Approach % 





Study Name Swampscott - Vinnin Street at Salem Street and Paradise Plaza Exit Driveway TMC # 10 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 
ato i DY- 1 X-Man MU -\c0 kVA -\ 0) | A WO oo 0100 V7 





Site Code 
Report Summary 
NYolvi dal eXele rare! Westbound I Toyada eel Tare! Eastbound Crosswalk 
Time Period Class. R T L 0} L U 0} (oe Ke) -) | ‘destria Total 
Peak 1 Motorcycles 0 0 0 1 N 0 0 
Specified Period % 0% 0% 0% 0% 0% 
7:00 AM - 9:00 AM Cars 4 1 0 1342 E 0 0 
One Hour Peak % 100% 100% 0% 89% 0% 
7:30 AM - 8:30 AM it Goods Vehi 0O 0 0 127 S 0 0 
% 0% 0% 0% 8% 0% 
Buses 0 0 0 11 Ww 0 0 
% 0% 0% 0% 1% 0% 
ngle-Unit Truc 0O 0 0 23 0 0 
% 0% 0% 0% 2% 
ticulated Truc 0O 0 0 4 
% 0% 0% 0% 0% 
icyclesonRoa 0 0 0 a 
% 0% 0% 0% 0% 
Total 4 1 0 1509 
PHF 0.5 0.25 0 0.97 
Approach % 
Peak 2 Motorcycles 0 0 0 0 N 0 0 
Specified Period % 0% 0% 0% 0% 0% 
4:00 PM - 6:00 PM Cars 22 2 0 1476 E 0 0 
One Hour Peak % 100% 100% 0% 92% 0% 
4:45 PM - 5:45 PM it Goods Vehi 0O 0 0 105 S 0 0 
% 0% 0% 0% 7% 0% 
Buses 0 0 0 7 WwW 0 0 
% 0% 0% 0% 0% 0% 
ngle-Unit Truc 0O 0 0 9 0 0 
% 0% 0% 0% 1% 
ticulated Truc 0O 0 0 A 
% 0% 0% 0% 0% 
icyclesonRoa 0 0 0 0 
% 0% 0% 0% 0% 
Total 22 2 0 1598 
PHF 0.5 0.5 0 : 0.92 0.93 d 0.95 


Approach % 14% 17% 





Study Name Swampscott - Vinnin Street at Salem Street and Paradise Plaza Exit Driveway TMC # 10 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 
End Date Tuesday, April 12, 2016 6:00 PM 


Site Code 


Report Summary 


oY an) ofeyerare| 
U) 








Crosswalk 
Yo (=t 4 gf me) &] | 


Eastbound 
U 


AVN=X3 d ofoy UT ale | 
U) 


AYol Ui da} Lele are] 





























(e) Total 





Time Period T 
























Peak 1 Motorcycles 0 0 0 N a il 
Specified Period % 0% 0% 0% 100% 
12:00 PM - 2:00 PM Cars 32 10 0 E 0 0 
One Hour Peak % 100% 91% 0% 0% 
12:00 PM - 1:00 PM it Goods Vehi 0O 1 0 S 2 2 
% 0% 9% 0% 100% 
Buses 0 0 0 W 3 3 
% 0% 0% 0% 100% 
ngle-Unit Truc 0O 0 0 6 6 
% 0% 0% 0% 
ticulated Truc 0O 0 0 
% 0% 0% 0% 
icycleson Roa O 0 0 
% 0% 0% 0% 
Total 32 11 0 
PHF 0.89 0.55 0 





Approach % 


Study Name 
Start Date 
End Date 
Site Code 





Swampscott - Tedesco Street and Brookhouse Drive TMC # 11 TMC 
Saturday, April 09, 2016 12:00 PM 
Tuesday, April 12, 2016 6:00 PM 


Report Summary 


Time Period 
Peak 1 
Specified Period 
7:00 AM - 9:00 AM 
One Hour Peak 
7:30 AM - 8:30 AM 


Peak 2 
Specified Period 
4:00 PM - 6:00 PM 
One Hour Peak 
4:45 PM - 5:45 PM 


Class. 
Motorcycles 
% 

Cars 
% 
it Goods Vehii 
% 

Buses 
% 
ngle-Unit Truc 
% 
ticulated Truc 
% 
icycles on Roa 
% 

Total 
PHF 
Approach % 


Motorcycles 
% 
Cars 
% 
it Goods Vehi 
% 
Buses 
% 
ngle-Unit Truc 
% 
ticulated Truc 
% 
icycles on Roa 
% 
Total 
PHF 
Approach % 


T 


0% 

586 

91% 
47 
7% 


0% 


1% 


0% 


0% 


643 
0.94 


0% 

492 

91% 
43 
8% 


0% 


1% 


0% 


0% 


542 
0.9 


AYN=Xs d ofoy UT ale | 


HL U 
0 0 
0% 0% 
28 0 
88% 0% 
3 0 
9% 0% 
0 0 
0% 0% 
1 0 
3% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
32 0 

0.62 0 
0 0 
0% 0% 
58 0 
98% 0% 
1 il 
2% 100% 
0 0 
0% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
0 0 
0% 0% 
59 1 
0.78 0.25 


0.93 


Northwestbound 
BL 


0.78 


Eastbound 
U 





Crosswalk 
‘destria Total 
0 0 
0% 
1 1 
100% 
0 0 
0% 
1 1 
0 0 
0% 
3 3 
100% 
0 0 
0% 
3 3 


Study Name Swampscott - Tedesco Street and Brookhouse Drive TMC # 11 TMC 
Start Date Saturday, April 09, 2016 12:00 PM 
End Date Tuesday, April 12, 2016 6:00 PM 


Site Code 


Report Summary 


Eastbound 
iV) 








Crosswalk 
Yo (=X dg Fam Ke) | | 










Northwestbound 
BL 


AYN=Xs d ofoy UT ale | 












Be) ¢-] | 






















Time Period HL O 





Peak 1 Motorcycles 
Specified Period % 0% 0% 0% 0% 
12:00 PM - 2:00 PM Cars 585 39 0 SE 0 0 
One Hour Peak % 93% 100% 0% 0% 
12:15 PM - 1:15 PM it Goods Vehii 39 0 0 W 0 0 
% 6% 0% 0% 0% 
Buses 0 0 0 0 0 
% 0% 0% 0% 
ngle-Unit Truc 6 0 0 
% 1% 0% 0% 
ticulated Truc O 0 0 
% 0% 0% 0% 
icyclesonRoa 2 0 0 
% 0% 0% 0% 
Total 632 39 0 
PHF 0.91 0.81 0 


Approach % 





Tedesco St and Leggs Hill Rd 
6/7/2016 


File Name : TedescoLeggsHillAM+PM 
Site Code : 06071601 
Start Date : 6/7/2016 





































































































Page No :1 
Groups Printed- Unshifted - Bank 1 - Bank 2 
From North From East From South From West 
Start Time | Right} Thru Left} Peds | App. Total] Right} Thru Left | Peds | App. Total} Right) Thru Left} Peds | App. Total} Right} Thru Left} Peds | App. Total | Int. Total 
07:00 AM 14 0 10 0 24 20 154 0 0 174 0 0 0 0 0 0 67 22 0 89 287 
07:15 AM 17 0 14 0 31 33 137 0 0 170 0 0 0 0 0 0 81 21 0 102 303 
07:30 AM 14 0 16 0 30 33 137 0 0 170 0 0 0 0 0 0 105 28 0 133 333 
07:45 AM 10 0 20 2 32 41 166 0 0 207 0 0 0 0 0 0 83 38 0 121 360 
Total 55 0 60 2 117 127 594 0 0 721 0 0 0 0 0 0 336 109 0 445 1283 
08:00 AM 19 1 12 0 32 47 170 0 0 217 0 0 0 0 0 0 81 47 0 128 377 
08:15 AM 18 0 25 0 43 53 144 0 0 197 0 0 0 0 0 0 83 49 0 132 372 
08:30 AM 29 0 13 0 42 33 138 0 0 171 0 0 0 0 0 0 78 41 0 119 332 
08:45 AM 36 0 15 1 52 28 126 0 0 154 0 0 0 0 0 0 97 28 1 126 332 
Total 102 1 65 1 169 161 578 0 0 739 0 0 0 0 0 0 339 165 1 505 1413 
RK BREAK RK 
04:00 PM 20 0 23 0 43 21 129 0 0 150 0 0 0 0 0 0 119 37 0 156 349 
04:15 PM 36 0 26 0 62 30 108 0 0 138 0 0 0 0 0 0 136 36 0 172 372 
04:30 PM 37 0 24 0 61 27 101 0 0 128 0 0 0 0 0 0 134 30 0 164 353 
04:45 PM 30 0 25 2 57 19 110 0 0 129 1 0 0 0 1 0 134 36 0 170 357 
Total 123 0 98 2 223 97 448 0 0 545 1 0 0 0 1 0 523 139 0 662 1431 
05:00 PM 44 0 24 0 68 18 115 0 0 133 0 0 0 0 0 0 125 38 0 163 364 
05:15 PM 50 0 25 0 75 23 108 0 0 131 0 0 0 0 0 0 123 29 0 152 358 
05:30 PM 56 0 41 0 97 25 93 0 0 118 0 0 0 0 0 0 132 32 0 164 379 
05:45 PM 37 0 22 0 59 34 120 0 0 154 0 0 0 0 0 0 154 34 0 188 401 
Total 187 0 112 0 299 100 436 0 0 536 0 0 0 0 0 0 534 133 0 667 1502 
Grand Total 467 1 335 5 808 485 2056 0 0 2541 1 0 0 0 1 0 1732 546 1 2279 5629 
Apprch % 57.8 0.1 41.5 0.6 19.1 80.9 0 0 100 0 0 0 0 76 24 0 

Total % 8.3 0 6 0.1 14.4 8.6 36.5 0 0 45.1 0 0 0 0 0 0 30.8 9.7 0 40.5 
Unshifted 462 0 327 5 794 479 2009 0 0 2488 1 0 0 0 1 0 1664 540 1 2205 5488 
% Unshifted 98.9 0 97.6 100 98.3 98.8 97.7 0 0 97.9 100 0 0 0 100 QO. 96.1 98.9 100 96.8 97.5 
Bank 1 3 1 7 0 11 5 44 0 0 49 0 0 0 0 0 0 64 4 0 68 128 
% Bank 1 0.6 100 2.1 0 1.4 1 2.1 0 0 1.9 0 0 0 0 0 0 3.7 0.7 0 3 2.3 
Bank 2 2 0 1 0 3 1 3 0 0 4 0 0 0 0 0 0 4 2 0 6 13 
% Bank 2 0.4 0 0.3 0 0.4 0.2 0.1 0 0 0.2 0 0 0 0 0 0 0.2 0.4 0 0.3 0.2 

















Tedesco St and Leggs Hill Rd 
6/7/2016 


File Name : TedescoLeggsHillAM+PM 
Site Code : 06071601 

Start Date : 6/7/2016 

Page No :3 





From North From East From South From West 
Start Time | Right} Thru Left} Peds | App. Total} Right} Thru Left | Peds | App. Total] Right} Thru Left} Peds | App. Total | Right Thru Left} Peds | App. Total | Int. Total 


Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 07:30 AM 



















































































07:30 AM 14 0 16 0 30 33 137 0 0 170 0 0 0 0 0 0 105 28 0 133 333 
07:45 AM 10 0 20 2 32 41 166 0 0 207 0 0 0 0 0 0 83 38 0 121 360 
08:00 AM 19 1 12 0 32 47 170 0 0 217 0 0 0 0 0 0 81 47 0 128 377 
08:15 AM 18 0 25 0 43 53 144 0 0 197 0 0 0 0 0 0 83 49 0 132 372 
Total Volume 61 1 73 2 137 174 617 0 0 791 0 0 0 0 0 0 352 162 0 514 1442 

% App. Total 44.5 0.7 53.3 1.5 22 18 0 0 0 0 0 0 0 68.5 31.5 0 
PHF .803 250 130 .250 197 821 .907 .000 .000 911 .000 .000 .000 .000 .000 .000 838 827 .000 .966 .956 





Tedesco St and Leggs Hill Rd 
6/7/2016 


File Name : TedescoLeggsHillAM+PM 
Site Code : 06071601 

Start Date : 6/7/2016 

Page No :6 





From North From East From South From West 
Start Time | Right} Thru Left} Peds | App.Total| Right} Thru Left | Peds | App. Total} Right} Thru Left} Peds | App. Total | Right Thru Left} Peds | App. Total | Int. Total 

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1 

Peak Hour for Each Approach Begins at: 

08:00 AM 07:45 AM 07:00 AM 07:30 AM 






















































































+0 mins. 19 1 12 0 32 41 166 0 0 207 0 0 0 0 0 0 105 28 0 133 

+15 mins. 18 0 25 0 43 47 170 0 0 217 0 0 0 0 0 0 83 38 0 121 

+30 mins. 29 0 13 0 42 53 144 0 0 197 0 0 0 0 0 0 81 47 0 128 

+45 mins. 36 0 15 1 52 33 138 0 0 171 0 0 0 0 0 0 83 49 0 132 

Total Volume 102 1 65 1 169 174 618 0 0 792 0 0 0 0 0 0 352 162 0 514 
% App. Total 60.4 0.6 38.5 0.6 22 18 0 0 0 0 0 0 0 68.5 31.5 0 

PHF 108 .250 .650 .250 813 821 .909 .000 .000 912 .000 .000 .000 .000 .000 .000 838 827 000 .966 





Tedesco St and Leggs Hill Rd 
6/7/2016 


File Name : TedescoLeggsHillAM+PM 
Site Code : 06071601 

Start Date : 6/7/2016 

Page No :9 





From North From East From South From West 
Start Time | Right} Thru Left} Peds | App.Total| Right} Thru Left | Peds | App. Total} Right} Thru Left} Peds | App. Total | Right Thru Left} Peds | App. Total | Int. Total 


Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 05:00 PM 



















































































05:00 PM 44 0 24 0 68 18 115 0 0 133 0 0 0 0 0 0 125 38 0 163 364 
05:15 PM 50 0 25 0 15 23 108 0 0 131 0 0 0 0 0 0 123 29 0 152 358 
05:30 PM 56 0 4 0 97 25 93 0 0 118 0 0 0 0 0 0 132 32 0 164 379 
05:45 PM 37 0 22 0 59 34 120 0 0 154 0 0 0 0 0 0 154 34 0 188 401 
Total Volume 187 0 112 0 299 100 436 0 0 536 0 0 0 0 0 0 534 133 0 667 1502 

% App. Total 62.5 0 37.5 0 18.7 81.3 0 0 0 0 0 0 0 80.1 19.9 0 
PHF .835 .000 .683 000 171 135 .908 .000 .000 .870 .000 .000 .000 .000 .000 .000 .867 875 .000 .887 .936 





Tedesco St and Leggs Hill Rd 
6/7/2016 


File Name : TedescoLeggsHillAM+PM 
Site Code : 06071601 

Start Date : 6/7/2016 

Page No :12 





From North From East From South From West 
Start Time | Right} Thru Left} Peds | App. Total} Right} Thru Left | Peds | App. Total] Right) Thru Left} Peds | App. Total | Right Thru Left} Peds | App. Total | Int. Total 


Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1 
Peak Hour for Each Approach Begins at: 
05:00 PM 04:00 PM 04:00 PM 04:15 PM 






















































































+0 mins. 44 0 24 0 68 21 129 0 0 150 0 0 0 0 0 0 136 36 0 172 

+15 mins. 50 0 25 0 15 30 108 0 0 138 0 0 0 0 0 0 134 30 0 164 

+30 mins. 56 0 41 0 97 27 101 0 0 128 0 0 0 0 0 0 134 36 0 170 

+45 mins. 37 0 22 0 59 19 110 0 0 129 1 0 0 0 1 0 125 38 0 163 

Total Volume 187 0 112 0 299 97 448 0 0 545 1 0 0 0 1 0 529 140 0 669 
% App. Total 62.5 0 37.5 0 17.8 82.2 0 0 100 0 0 0 0 79.1 20.9 0 

PHF 835 .000 .683 .000 171 .808 .868 .000 .000 .908 .250 .000 .000 .000 .250 .000 972 921 .000 972 





Spot Speed Data 


Mess? Eighway Savisior 
SPEED SUMMARY 
Kor af11/2916 


Page: 
File: SPD1-dJ102.prcn 
City: VINVIN SCARE STUDY 
Caunt;: SPEEG Wes 
24 | 74 74 BS cat 
ob 0 ia] J 0 G 
i) 4 0 g o i 
c a o 4 C 1H 
t 0 0 0 e iH 
c 0 0 0 & i] 
iH o o 0 H] q 
LH oO 0 o t H | 
1H Oo i 0 t HI] 
1H o C o t d 
0 o in] 0 I HI] 
i] o G 0 i | 
1] Oo i) 0 1 a 
Q Oo iH) 0 t a 
C.C& O=<.0% O<.03 0.02 C.C8 G.ak 


Site Beference: LEITIOOR79S STa+] 

Site I5: #LOGCI9I9101 oes 

Location: ETE. 1 SCUTH OF PARSOHS OF. eo 

Sirection: ROAD TOTAL 
TIMES 15 z4 24 a4 cr ag aa S4 55 
2aroo 5 54 295 S3G 325 al a 3 a 
14:00 rat sO 793 536 761 a3 2 a 1 
15:00 45 91 403 S67] 234 a c a 0 
16:00 7 JB #387 =eS 422 a? 2 t 0 
17:00 q 74 #3454 663 334 JE t 5 0 
1a:ce 5 62 435 658 493 33 2 a 0 
15:00 14 170 330 4 4661200«( 35) ug 2 rT aq 
20:c0 z 27 Bot 85 228 Z£ 2 q no 
21:00 3 51 ist 2879 158 Be 0 J 0 
22:00 a 271 #107 211 #1423 24 2 Fa oO 
23:09 z g BF 1277 EC 16 4 1 a 
24:09 1 5 37 52 EL 10 1 1 o 

DRY TOTAL 16 639 3152 S235 FESS 36T 2d z i 

FESCENTS O.7% 5.28 35.65 42,98 23.03 2.92 O<“.18 C.0% 9.08 


Skatistica, Informacrico... 


15tn Bercentile Speed 
25.8 mph 


Median Speed 
31.2 wth 


30 HEH Pace Speed 
24 mph te 74 aph 
Ege yvahicles in pace 
Representing 68.05 ¢2 the total vehicles 


EStkK Percentile Speed 
34.4 mph 


Average Speed 
31.0 sph 


Vehicles > 65 BFA 
o 
Oo, 0% 


HassDOT Highway Division 


SPEEG SUMBRART Page: 10 
Twe 4/12/2016 

Site Beference: 16fdthooo7Ts5 File: SPD1-O102.prn 

Site If: LidggcoogoLol waity;: VINNIW SQUARE STUDY 

Location: ATE. 1 SOUTH OF PARSCHS DR. Counmky: SPEED H4s 

Lirecticon: ROAD FOTAL 
TIME 14 24 29 34 a9 aq 49 a4 54 &4 649 74 74 tide) Be+ Toka 
OL: 00 o 3 la ae 2a 11 2 0 G } o o q 0 a 74 
Of: 00 0 0 8 1? 3 & G L G Hi 0 0 Q O G 36 
o2:00 0 a 3 ] ? 1 4 Q VF) Hi t o g 0 Oo aa 
64:09 0 z q 5 Ls T fF] 1 o | 0 o q i] i] a4 
05:00 2 4 a i? je li = z 0 4 t o g O th Bl 
OB:09 2 7 al Az 116 37 q a O a] f 0 Q i] O Par 
o7:o00 2 ZT L76 400 308 56 11: a a] a f O Q o 0 580 
OF: 00 12 54 aqT T26 aas 23 a 3] G 0 o G Oo a O 1545 
05:00 13 62 3545 646 305 28 4 0 G i] a G q 0 Oo 1407 
10:00 1 45 226 4645 255 36 Z 0 G Q ( G q 0 Oo 1036 
11:00 q ce) 268 d26 a 3d Zz ia] a a G q i] Oo 1051 
12:00 4 qi 232 461 285 43 3 L G a a i] in| Lt] oD 3069 
13:00 iat LOG 463 gad 184 34 2 o G a] a o a 4 O 2344 
14:00 4 VF a56 q42 2145 #4 1 Qo 1H o a a] a o O 2716 
25:00 tT 54 473 526 atd 2d o 0 i] o 0 0 0 Hi O 1263 
16:00 & BG 412 Hel 258 149 Zz 0 g Qo 0 O 0 Ht Oo 2452 
17:00 16 BS 467 625 247 24 Z La] a o a O 0 Hi D 14TS 
14:c0 7 ee | a7 6B4 aa2 rai] 4 0 G 0 a O q Hi Oo 4537 
13:00 4 46 346 Baz 323 35 1 1 iH a a Oo a Hi OD 44068 
20:00 Q $1 ait qa7 244 35 i 0 lH a a i] La Hi Oo 3007 
21:00 4 44 155 347 155 18 4 oO a a a o a Hi o 6451 
22:00 a] a4 136 208 133 30 q 0 G a 0 0 0 d Oo 546 
24:00 La) 20 44 liz Ag 15 1 ia] a o iT] i] Q Ht] Dp ZaG 
2a:cy G si df 59 65 23 4d Qo i] 1 a O q d i) 193 

CAY TOTAL 31 $82 $195 8693 4557 6o4 63 a] G 2 0 i] a Ht 0 20035 

PERCENTS O.5¢ §.0%8 26.7% 42.0% 22.78 3.0% 0,94 O<.0% O<.08 O<.09 0.0% O:.0% O.0% O<.0% O.0% 100% 


Statistical Infmemation... 


L5th Percentile Speed 
25.9 mph 


Median Speed 
31.2 tap 


1C¢ MPH Pace Speed 
24 mph to #4 mph 
LiITZA vehicles in pace 
Representing 66.5% of the total vehicles 


OS5th Perceentile Speed 
36.5 mph 


Average Speed 
a1.1 mph 


Vehicles > 6&5 MPH 
0 


0.08 


MassPOT Highway Division 
SPEED SUMMARY Fage: 11 
Wed 4/14/7016 


Site Reference; L6OQTIOOOTSS File: SPDL-O102.prn 
Site IB: 110000000191 City: VINHIM SQUARE STUDY 
Location: RTE. | SOUFH OF PARSONS DR, County: SPERD Mes 


Birection: AQAD TOTAL 


TIKE if a4 24 34 i? a4 43 54 +o 44 a3 74 73 a5 B6+ Tota 
O2:00 1 o 16 6B Ze lz F| i 0 i) a o W) o i) LOL 
02:00 i) 4 3 16 12 a L 0 0 0 Hi) 0 uw) 0 0 ag 
Oa:00 a o 3 B lt 5 z a 0 o a 0 HW) q b 29 
o4:00 o a) 3 5 14 LiL a q 0 G a 0 iy q G 35 
O8:00 1 1 3 13 27 13 $ 4 0 LW) 4] 4] t | C | 
O8:00 Es 5 az EE Lid 4l 13 a if] LF] Q o 0 q LH aG5 
oT:00 6 17 $5 335 413 G3 5 a 0 i) Q ie] 0 q LH 954 
08:00 16 37 d63 T31 a4a7 aL z z G a ] 0 0 q o 1044 
OS:00 4 x 261 oid 393 §1 3 q 0 0 Q 0 i a o 1424 
10:00 & a2 160 qa a4 at 4 L b a 0 0 iW a Oo 1047 
11:00 3 54 afd 47s als 44 5 q i) a 0 0 0 q Q 12d 
12:00 Le 48 254 ali jue qa z q iF) a Lt] G ny q 0 1b?5 
13:00 Ll 4g 442 S36 2o6 41 Z q o i a G q H okt era 
a4:00 6 60 280 aq a 27 3 st) G i) i) i) a | Qf leads 
45:00 36 B7 336 azg 2493 29 4 a G G i) 0 q Q Q 1346 
46,00 20 74 414 aol 344 a4 4 L G 0 uM) 0 a | 0 1482 
17:00 44 Ba a7 aaa 354 43 a Q i i] O o a o 0 1554 
18:00 58 a7 450 644 S09 eo Z 0 G t O G a o Hipp s 41 
19:0) a 67 dA4 ol aa8 aa pt a G i O G 0 a 1 1415 
ott (hg) & d4 2a avd Zo] Zo =) a Q i] i] Li 0 fl 0 1081 
21:00 4 a3 1B2 365 Td 9 i 0 | 0 O Lt a a t THA 
22:00 rd #e lit 250 104 26 4 i a i) o HH] a oT) a aed 
24:00 a 14 53 124 1a 14 Z L q iW t G HH] iF a 325 
24: 00) a 2 a2 56 i? a7 4 1 q iW) t q i] t t 131 

BAY TOTAL 250 HB4 4747 Bob SERA Vig FL 11 l . | 0 Q 20661 
PERCENTS 1.3% 9.38 23.08 42.28 25.0% 3.4% 0.3% 0.08 0.08 O<.0b 8.0% O<:.0b Oot 0.08 O.0% Lode 


Statistical Infermatian... 


15th Feccentile Speed 85th Percentile Speed 
26.) mpn 46.3% mph 
Medlan Speed Average Speed 
31.4 mph 41.4 mph 
10 MPH Pace Speed Vehicles >» 65 MPH 
23 mph ta 339 mph nt 
13970 vehicles in pace O.08 


Representing 67.66 af che Cotal vehicles 


MassDOT Highway Division 
SPEED SUMMARY Page: 12 
Thu 4/14/2016 


Site Reference: 160070000795 File: §PD1-0102.prn 
Site ID: 110000000101 City: VINNIN SQUARE STUDY 
Location: RTE. 1 SOUTH OF PARSONS DR. County: SPEED Né&S 


Direction: ROAD TOTAL 


TIME 19 24 29 34 39 44 49 54 59 64 69 74 79 a5 86+ Tota 
01:00 0 4 12 23 34 19 1 0 0 0 0 0 0 0 0 95 
02:00 0 E 6 25 21 14 1 0 0 0 0 0 0 0 0 68 
03:00 6) 3 te) 6 16 0 0 0 0 0 0 0 0 0 0 30 
04:00 0 4 5 bs) 16 10 0 0 0 0 0 0 0 0 0 44 
05:06 0 3 ES] 13 27 20 3 0 1 0 0 0 0 0 0 75 
06:00 1 3 34 84 109 52 9 0 0 0 0 0 0 0 0 292 
07;00 3 15 106 330 394 78 4 ‘L 0 0 0 0 0 0 0 931 
08:00 7 62 332 722 4412 37 4 0 it) 0 0 0 it) 0 0 1576 
09:00 4 33 324 643 396 42 1 1 0 0 0 0 0 0 O 1444 
10;00 1 40 222 430 314 $1 5 0 0 0 0 0 0 0 0 1063 
11:00 6 36 220 456 298 42 2 0 0 0 a) 0 0 0 0 1060 
DAY TOTAL 22 204 1274 2743 2037 365 30 2 af 0 0 0 0 0 0 6678 
PERCENTS 0.4% 3.18 19.18 41.1% 30.5% 5.48 0.48 0.08 0.08 O.0% O.0% 0.0% 0.0% O.0% O.0% 100% 
Statistical Information... 
15th Percentile Speed 65th Percentile Speed 
27.1 mph 37.5 mph 
Median Speed Average Speed 
32.4 mph 32.3 mph 
10 MPH Pace Speed Vehicles > 65 MPH 
29 mph to 39 mph 0 
4780 vehicles in pace 0.0% 


Representing 71.5% of the total vehicles 


Massoor Highway Dayisior 


SPELC SUMMARY Page: 1 
Hon @f11/2016 
Foes rl 
Site Reference: 150CTOOO0ISS FAI C File: SESi-ClO2.era 
Site FO: LIMIIG9002C1L City: WIRHEW SCRR= SsTOoDY 
Location: ATE. 1 SCLTH OF PARSCHE DR. Cowey; SPEED Hes 
Direction: BOATH 
Bate: 1 
TIME 23 24 29 a4 439 44 43 aa 24 $4 iF] T4 74 BS 26+ Toka 
13:44 2 a] 13¢ 2% 141 23 tu ia] a a a Q i) i] Oo Baz 
14:00 E 34 144 aia 124 19 L 0 1 O qt i) c a 0 bs 
15:99 14 ad 254 2aT 130 20 O o a o 1 i) i q 0 TSE 
16:00 Cc g& 219 234 151 a] i) o O un) i u b a o T20 
17200 q 34 220 a46 138 a5 i) it) 0 o q i) C 4 o 327 
28-00 Cc a7 #53 cer) oa 1) 15 2 Ls) O a a G c a o J5E 
29:00 14 Zé 18: 473 220 22 2 C a Q cH th Cc 0 o 943 
20:00 H| 2a 1430 #25 220 1] 1 C o o a Cc 1H a 0 333 
#2200 Z 23 1:5 240 Tz a c C a a 0 G G o Oo 340 
22:00 Hi] 17 445 a2 2] le H] C i] O a C i] a 0 224 
Z2:00 1 7 t6 SE di 2) 1 C i) a a C 0 o it] nad 
24700 | 4 Zi zi] 15 5 d 1 o i) | C H] o o Bo 
DAY TiITAL 46 347 LEAL 2TlLE L462 136 7 1 1 i] a d a a GO #6532 
FERCENTS C.76 S238 27.268 41.08 F2.38 2.5 81k Om O08 0.08 60k Oe 6 D.de 0.0 6.02 Loo 
Seatistical Inferation... 
15th Persentile Speed ESth Fercentile Speed 
25.6 oph 34.3 cpr 
Median Speed Average Speed 
41.0 mpk 30-3 7phk 
10 BPH Face Speed Vehicles > 43 MPE 
24 mah to 34 oph o 
4559 vehicles in pace 0.0% 


Representing GE.78 of the tocal vehicles 


HMasshT Highway Bivision 
SPEED SUMMARY Page: 2 
Tue 4/12/2016 


Site Reference: 1e0b 7 0000Tos File; SFPOL-0107 pen 

Site ID: 110000000101 City: VIHHIN SOVARE STUDY 

Lacation: BTE. 1 SOUTH OF PARSONS OF, County? SPEED Was 

Direction: WORTH 

Lane: 1 
TEME 143 ed 24 44 44 44 43 a4 34 64 64 Td 19 HS Aét+ Fota 
01:00 0 a 11 19 > a 1 Ws o a a oO in q O 46 
02:00 0 0 5 T a a o i q o 4 Qo tO a iW 1 
03:00 a o 3 4 2 a o a a ca q a i Lt 0 Ad 
d4:00 f z 4 1 4 1 a o 7 a 4 a i a i) iz 
g5:00 1 4 z 12 ld q a 1 0 18) 4 a t 0 | 3g 
36:00 1 7 18 35 38 12 3 0 0 0 0 0 0 0 | L14 
a7300 1 18 VW 94 Be 24 & Ht o G a 0 | Lh 0 308 
g6:00 1 32 465 24 BF lo 1 q 0 a 1] 0 | o | 546 
mo:00 ii 41 456 276 124 10 2 Hi La G 13] a o 1a] o BAS 
10:00 al a2 127 252 114 T 1 a La G Qa a Q 0 oO 5438 
11:00 o 46 157 221 105 15 tk 4 ia] 0 i] o 0 0 D odd 
12:00 5 27 135 2g 123 1& 2 l a 0 a a Qo Qo of 521 
13:00 4 ch ee): | 271 18 14 2 a o } i) 4) | i) o 730 
14:00 0 41 Ts #42 100 lk o o o 0 a a 0 8) 0 S69 
15:00 2 40 228 247 129 q a 0 o Oo o a | G 0 645 
16:00 6 a7 2348 344 114 q I a a o o a 0 C q Tag 
17:00 z eb £56 ae 114 q l 0 0 o o Oo q iB 0 Ba 5 
18:00 2 a1 204 494 212 \T rf a 8] tt i) i] Hi iF] 0 BGL 
14:00 i oo Z18 aTi aa 23 1 1 0 tq t a Ht C Ln Git 
20:00 C 2g 14d 22d od il 0 G 0 q ty a Hi G 0 $25 
21:00 1 a3 cL 140 £4 7 2 a iF] a G a d G 0 344 
22:00 G ad TS Bg i7 a a a 0 a G a Hi 6 0 #43 
237500 o 17 az 4] 40 5 4 Le a a G Ga si C 0 135 
24:00 a 5 27 35 za 4 a G 0 a C a Hl i u 96 

GAY TOTAL 34 629 275939 4157 1926 244 27 4 G a Q li a G Oo 9965 

FERCENTS O.9% 8.368 29,56 42.0% 19.98 2.49% O.2% OD<.0% O<.0% O<.0%8 G.ok O.0% 0.08 6.98 O.0% LO0g 


Stataskical Informictlean... 


loth Fercenktile Speed B5ch Percentile Speed 
25.4 mph 39.4 mph 
Median Speed Average Speed 
30.7 mph 30.6 mph 
10 MEH Pace Speed Vehicites > 65 HFH 
Z4omph to 34 mph a 
W126 vehicles in pace o.08 


Representing 71.38 of the toral vehicles 


MassDOT Highway Division 
SPEED SUMMARY Page: 3 
Wed 4/13/2016 


Site Reference: 160070000795 File: SPD1-0102.prn 

Site ID: 110000000101 City: VINNIN SQUARE STUDY 

Location: RTE. 1 SOUTH OF PARSONS DR. County: SPEED N&S 

Direction: NORTH 

Lane: 1 
TIME 19 24 2u a4 a4 44 a4 Si SY 4 44 14 15 BS fé+ Tora 
ob-d] 1 a 13 2 iq a 1 q oO D La] t t o 4 55 
o7:99 a | 5 2 = 3 o 4 0 o 0 t of) 0 at] 21 
03709 o J 3 5 > 2 0 a O t q t t o q 15 
o04:09 o 0 1 a 1 a 0 J 1) t a t C a a i] 
05:09 1 0 | 5 11 x z q 0 t 0 LH cH 0 a i1 
06:00 o a a7 41 26 Ad 7 0 i) t a C a o a 112 
O17 :00 i 14 51 1CE re 34 i 4 1) t o t q o a 245 
CEe:og z 2G ot 2832 8 8=618 El o 2 i) t 0 a a o i] Bde 
CS:o0 z #2061750 ©6313 17t 14 z ao Hi) t o a J o o 6498 
13:00 I te 127 229 86126 16 2 i i) c o a 2] 0 O 516 
11:00 I 38 136 «6286 O15E 14 = oO Cc a o 4 a 0 o 553 
12:00 3 2s 145 Bt Ee 145 ka O o t d o ot La] o o 61a 
12:00 3 35006206 0 6B 135 17 ak o t a o 4 0 0 Oo 884 
14:00 i] = 138 256 124 Ls iF o t a o q 0 0 oO 657 
15:00 23 56 154 237 115 =) 1 o t o O o La i) a 52 
16:00 5 36 0624606 6o2E7 168 14 1 Q tH 4 o a 0 0 ho t37 
17:00 3G SE 86-249 q1& 137 2 2 o t aq o a o iN) o 866449 
13; 00 54 46 247 434 17E 13 2 o a o 0 o o o a BTE 
12:00 1 46 2352 341 206 13 = a a ao o O 0 Hi) oO 8 6&39 
2000 a #4 151 248 127 11 1 o a o o Oo 0 i) Oo 5TS5 
21:00 s| #3 LOE 1445 TT E iW Oo ca o 0 O 0 i) Q 266 
22:00 1 13 33 113 4 4 Ec o J Qo o O 0 i) 1) 234 
24:00 i it 45 64 34 E C o a o o o 0 t o 164 
24:00 t L 25 32 3 16 2 1 | q o o 0 t Oo 07 

TAY TOTAL 144 SiR ZES0 4271 2255 268 22 4 q o Gt o 0 t 0 10326 

PEACERTS 1.58 S.26 27.58 €1.38 21-88 2.58 Cis D.08 Of-0b O<.0% O.05 O<.oe D.oe 9.8% O08 § 1ong 


Statistical Intormacion... 


15th Percentile Speed ASth Percerncile Speed 
25.5 mph 26.2 Teh 
Mecian Speed Average peed 
30,9 moh 20.7 weh 
1G MEH Face Spees Yehicies > 65 MEH 
4omph ce 34 mph o 
7101 vehicles in pace Oo, 0% 


Representing GE.7% cf the total vehicles 


HassBo? Eighway Garigzon 





SPEED SOPMARY Page: | 
Tag $f 1la/2016 
ate Reference: TE0ITIOCITaS Fale: S?FO1-0O1C2-aren 

Site IB: £200900CC19I2 City: VIRAIH SCUARE STUDY 

Location: RTE. | STH OF PRASCHS DR. Connmey: SEEED His 

Birestion: '3TH 

Lane: 1 
TIK= 16 24 27 34 a4 a4 ag 54 54 Ea B43 T4 Ta BS B&+ Toba 
G1:o00 Li 5 a 15 13 7 1 H | a o CG Hl] 1H Qo q Le 
f2:00 i] 1 q i5 3 5 0 H | oO 0 G i Lt] oa 0 33 
Q3-00 d 3 5 z 4 G& q H | o o G o H o Q 14 
d4 206 d a z z 5 FJ H] da oO a & Oo d o o 13 
25:00 4 a T a 5 5 1 4g i o iH 0 H a o 2] 
35:00 4 | 24 34 35 7 1 a oO oO Gc t ad O o 105 
417-00 z lt $= a3 c= Bal 12 1 gd oO o G c qd o o 265 
OG: OG 1 a1 134 25. 136 14 1 q oO LF E C a C O b2E 
3:0 al 22 19: 236 158 22 C 1 o O G Oo i) Co o 632 
16:06 o 15 151 245 1.6 25 x a c 0 Ec H a G o 545 
11:08 a 17 134 238 125 17 1H a Cc o 1H Hl] 4 Cc o S34 

DAY TOTAL T a Re ie 776 1190 630 11E | 1 1 0 Li qd a c oO 2327 

FESCENTS D.3% 4.5% 26.65 29.59 23.6% 3.98 C.2k O<.0% JC8 9-09 9.08 6.08 0.9% 0.08 o.oR) (1004 


Statistical Imfarmatten..., 
15th Peccentils Speed 
25.9 xen 


Median Speed 
3:-2 mch 


1] HFE Face Speed 
26 mph co 34 wen 
1973 venicies in pace 
Representing ET-4h5 of Ene total vehicles 


25th Percentile Speed 
JET ech 


Stree 
41-3 22h 


Ave cace 


Vehicles > 65 MPH 
H 
1-04 


MassCOt Highway Division 
SPEED Sliahhay 
Mon 4/21/2016 


Sice Beference: LEIITII7IT95 sg To 4 ae | 

Site ro: Laggggavaig.1 

Locaction: BYE. 1 SOUTH OF FAASOHS DA, 

Pirection: SOUT 

Lane; 2 
TIME 13 24 23 34 a9 a4 as 54 5a 
13:49 z a1 Lok 2HE T4 14 a o 
14:99 4 22 iad 2qTg 137 29 1 0 
15:09 Al SE 143 2359 104 la | o 
14:00 7 32 1&6 235 ati 22 2 i] 
aT:o00 5 4a 114 417 434 11 QJ i) 
26:00 5 35 LEO 3430 240 14 Q F] 
29:00 2 ol lat 245 240 ia 0 it 
rOo:00 a & 114 #20 LOB 7) i H] 
<1:00 1 28 16 Lig Ea PAL] o H 
#2500 ih q 61 133 64 LT z ik 
23; 00 1 2 1é a2 33 it a 1 
24:00 1 H] 14 25 2L 5 z i 

DAY TOTAL 320 292 1951 2515 1272 1745 a3 1 

PERCENTS J.63 S.18 29.56 J3.79 23.68 3.1% O24 D.0h CLE 


Statistica. Infiecmatica... 


Lath Peccentile Speed 
26.4 red 


Median Speed 
34.4 a¢h 


13 MPH Face Speed 
#9 tph to 343 rgh 
SEBT vehicles in pace 
Representing S7.5% of thea tetal ywehicles 


i 


ASch Percentile Speed 
36.6 meh 


Average Speed 
41.3 ogh 


Vehicles > 65 HFA 
4 
0.9% 


Page: 
File: S&>1-f102.0rn 
Citys WIhsIs SQUBRE STpy 
County: SPSED Hes 
44 49 Tk 73 35 HE+ 
0 o q o 0 d 
0 o 0 0 i] | 
o o a 0 La] o 
C Oo 0 0 o 0 
i) ia) o 0 i] 0 
Cc a o 0 o 0 
c a o o o 0 
1H i) a o a] 0 
i] i) a it) a 0 
H| iW i) C o o 
HI] I o C Oo o 
d i t C ti i) 
q t Ln d a 0 
1906 F.0h 0.09 G.dk Fk OL 0G 


MasshOT Highway Division 
SFEEC SUMMARY 
Toe 4/12/7016 


160070000735 


ATE. 1 SOUTH OF PARSOWS OF. 


Page: 
File: SPOt-0102-pm 
City: VINNIN SOUVARE STUDY 
County: SPERO Nas 
64 63 Tq 74 AS e+ 


& 


Site Reference: 

Site IB: 2idgd0000101 

Location: 

Sirecction: SGUTE 

Lane: 2 
TIME 13 aa 
01:00 Wy Oo 
O2:C0 Ot o 
03:66 o a 
04:00 0 a 
o5:o9 1 Z 
16:00 1 Q 
27:00 1 4 
O8:d0 1k 23 
09:00 2 21 
10:00 0 1? 
11:90 4 7 
12:00 0 20 
13:00 1 2 
14:00 5 a1 
15:00 5 1% 
16:00 2 a5 
17:00 4 ch) 
18:00 5 23 
13:00 4 21 
20:00 G 26 
21:60 4 a 
22:00 q 5 
23:00 0 3 
24°00 o a 

GAT TOTAL 52 253 

PERCENTS - 0,68 3.64 


Statistical Intormation.. 


2g a4 45 44 ag 34 34 
2 3 lz i) L Q 0 

a z] 6 5 a Q a 

a | 5 1 3 a] 7] 

a 4 il 6 a 1 a 
& 5 18 8 2 i a 
13 a7 78 25 4 o a 
a5 308 226 33 4 G 8 
202 4a2 248 Li a) it] a 
1a4 360 L174 18 z i) a 
$9 213 Li7 29 1 iW) 4] 
111 205 133 14 z uw) 8 
33 fog Laz 17 3 ui a 
LG 283 LO& LT i] ui} o 
L@l 300 LIS ld i t 0 
1450-289 145 L5 a th a 
180 272 175 10 1 q G 
ti 246 143 24 1 q G 
LTS 204 170 iL 3 q G 
128 #71 152 16 o a Ct 
na #14 lél 24 3 of] q 
§3 167 56 ll 2 La] | 
EL 114 56 z2 ¢ a 0 
lt Ti 4g ig L La] | 
13 24 al 14 | ia] a 
#196 #44068 2621 37d a8 2 a 

ZL.SG 43.98 26.18 3.6% 0.4% 08.04 


15th Fectentile Speed 


26.5 mph 


Hedian Speed 
=1.8 mph 


10 HPH Pate Speed 


23 mph to 33 mpA 
TOaT vehicles in pace 


Representing 


70,04 of thea tetal vehicles 


0.08 8.0% 6,04 


$.0% O.0% O.08 G.08 


#5th Percentile Speed 
36.9 oph 


Average Speed 
31.7 mph 


Vehicles > 65 HPH 


i] 
O.0% 


MassDOT Highway Division 
SPEED SUMMARY Page: 7 
Wed 4/13/2016 


Site Reference: 160070000795 File: SPD1-0102.prn 
Site ID: 110000000101 City: VINNIN SQUARE STUDY 
Location: RTE. 1 SOUTH OF PARSONS DR. County: SPEED Né&s 
Direction: SOUTH 
Lane: 2 
TIME 19 24 29 34 39 44 49 $4 ae a4 bY iq Td g4 Bh+ Toba 
01:03 0 & ss) 16 1s 4 z 1 1H 0 q ti o | a 4E 
02:09 0 1 4 Il a 2 i a] HH Qo 4 C a) | a 7 
03:00 0 = rt) 3 5 q z J c a q c a oa] o 13 
04:09 0 t 2 3 13 4 1 q Hi] o a c a a] O a7 
03:00 0 1 al T 16 1a 5 4 d a a c G g Oo ro 
05:00 z 1 15 47 a4 34] 10 d J a a c i) 4 O 143 
eT-00 3 1 rT: 227000 43k Se 4 0 d o a t i) La] O BT3 
CE:00 lz 31 let «8«44B 0 6239 20 z 0 d a a a a 0 oO 412 
c9:00 z 7 #6 32627 223 435 1 qd J a a d a | Oo TWPb 
10:00 3 4 E32 206 2.8 jl 3 0 d o a d o La] Oo 531 
11:00 z 1 a? 715 84 31 3 0 J ti 0 d i) La] oO 5a 
12:00 7 2g 138 740 25a 27 2 0 | a 0 H| c 0 O 561 
13:00 E 13 1396 «67690 = LT za 1 0 a 1 a d c 0 0 613 
14:00 5 245 a2 261 147 =o 3 0 a t o | c 0 O 534 
15:00 - 2a 173 253 ita a cs 0 q t a | C 0 O $54 
16700 th cr 173 284 64 20 3 1 q t a J C a] Deer1s 
17.00 13 Zé 132 aa4 iT2 34 1 0 1 o i) at] C La] c 8 TO5 
18;00 4 451 283 #11 ind AE t 0 q t o J C 0 oO 715 
19; 00 1 21 12 260 ise 4 a} st] ot] t O J C 0 GO 8 ST4 
ze: 00 3 2] 115 225 LZa wt 2 Q q t O J C 0 CG S06 
21:00 1 1E TE 220 a7 21 1 0 q c a J C q OG 422 
22:00 1 4 G2 13 bc wz a af q te a 4] c q Go 288 
23:00 i) a 14 B32 aT mt) 2 4 q c o J c a] Gf 61 
24:00 i) 3 Ty 27 al a 1 0 a c: o d 1H 0 i) a4 
SAY TOTAS Gt 35e 19lt €415 Foss 445 +8 7 1 1 i) q 0 q OG 20433 
FEACERTS 1.05 3.58 19.68 g2.08 29.5% 3.9% 0.5% O<-08 9.98 £.08 DO.0t 9.9% £.04 O.08 O.08 100% 
Statistical Informatian... 
15th Perpentile Sseed BSth Parcantile Speed 
26.9 mph 37.3 mph 
Median Speed Average Speed 
32,2 mph 32.0 mph 
10 MPH Pace Speed Vehicles > E5 BPE 
29 mph cto 35 ren | 
7448 vekicles in cace a.08 


Fepresentiog T2e.3% of the total vehicles 


MassDiT Bigasway Biyesisn 


SPEED SUMMARY Page: 4 
Tana 4/14/2016 
Site Reference: LEQOTCQOO79S File: S?PD1-9i02. pcr 
Sate IB: 2200990070101 Clty: WINhIM SOARE STOO 
Lecatism: ATE. 1 SOGUTEK GF BARSOWS OA. Canney: SPEEDO se 
Birection: SOUTE 
lane: 2 
TIK= 15 aq 23 34 39 a4 43 54 55 eq Eg 74 Ta Bs 35+ Tota 
basoo J 0 a 1a au a oe Cc G =| J o C c i iH aT 
2:00 a i) 2 14 13 = 1 C q J 0 C 1H i C a5 
13-00 a a c % 1z c t C 1] 4 Ln c i] & 0 16 
J4-00 a i] c| 7 lz i] c c La] 4 t c 0 He H 23 
15: 0¢ a Ln 1 4 22 13 z c La] a] i] & HT] a x] 1& 
04:CG 1 C 1G a9 T4 a6 a C J q i) G H| Hy H lat 
O17;CG a = 4q 247 35 BE c| 1 sf 0 G a 2 d EGE 
OE: 09 5 22 144 avi 276 24 c] H a ia] LG E | J a 41 
oS: 0g 3 41 143 305 23E 2] 1 H a a Cc G 4] 4 Q St 
a0:0d ‘s zl ES 155 13E ZE 2 a a o c iH q q a He 
21:0) 3 4 BG 220 173 25 2 Q 0 o 0 1H 4 q g 126 
SA’ TOTAL 15 13 a9 1545 1547 24a5 a2 1 o C | a q o 9 3751 
FEBR.CESTS “O.4% 2.08 23.90 91.3% 95-98 §.6B D.5t O.0@ C.0k C.O8 O.Ck O.0% O,f% §,0% oO.9e 1004 
Statistical Infermation... 
15th Parcencile Seeed 35th Fercentile Speed 
28.6 mph 47.3 2th 
Median Speed AvYeZage Steed 
335.7 mph 33-L mah 
0 MPH Fere Speed Vehicles > 63 RPE 
23 ach to J9 cpa 0 
2392 vehicles in pace 1.08 


Representing 77.88 af the toral vehicles 


MassoctT Highway Oiyssioc1 


L 


SPESD S)5MARY Page: 
Hon 8/11/2018 
Site Reference: LEJO7C990873 STA. END File: SPD-262.pzn 
Sate TE: Lifdgoebd2048 city: WEAHIN ShRaRE STOUCY 
Lecatian: RIE. 1h SGUTH CF EEGSES HILL Ad. county: SPEED HE 
Sirection: SOSTE 
Tene: 1 
TIKE ch 24 zo at a 44 49 at a3 44 a3 74 19 45 BE+ 
1a;40 a 4 4 ST ZEG eT | a2 5 z HI] | 1 4 a 2 
15:00 a4 al 3 a7 333 152 15 z c H C o 4 1 0 
16:00 42 q 21 150 324 1dd 15 L C 1 2 2 z 1 4 
17:00 54 F 11 31 342 tél 2 z G ca] 1 0 = 1 0 
1a:00 rE 2 li $1 327 203 24 z 1 J H 0 5 of 1 
19:06 14 a a TO SEI ila 30 4 1 of] H] bal a 3 0 
20-06 14 i 45 $2 762 255 13 1 G 4 H] a o a z 
21:00 7 2 5 4% AG BE 2 L & a] 2 oO Oo 2 o 
22:66 5 Fa 5 46 pia os 83 fasts a Zz Q a o i 0 o 
24:00 ia 4 3 zt HC 74 ci Co HW q ia oO CG 4 t 
24-C8 q = a elt 48 VW a4 Z cE q q Q C 0 o 
DAY TOTAL 267 33 TE T35 #7591 1416 215 +6 & a 3 2 16 i=} > 
FEACEHMTS 6.39% D.7@ 1.5% 13.58 42.63 25.78 4.09 O-96 O=<©18 G.7% g.]% C.0% Derk GUikt 7.15 
Statiscicgat Infersatien... 
Lith Percentile Speed EBSth Peccentile Speed 
42.9 G65 i2.1 cok 
EBedian Ereed Byerage Speed 
37.2 wth 34.3 ooh 
2G MPH Pace fneed Vehicles > £5 HPE 
34 moh ta t4 arh 43 
4107 vehicles in pace CBE 
Repeesenting 74.48 a6 the tata: ven.cles 
SB - NO DATA 


HaasDOT Highway Taviasion 
SPEED SUMManY Fage: 2 
Tuo 4/12/2016 


Site Réference; leogToooneT3 File: SPO-202.prn 

Site ID: Lidooacod2oL City: VINHIK SO0RRE sTuoyY 

Lecation: RTE. 14 SOUTH OF LEGGS HILL RP. County: SPEED NB 

Direction: WORTH 

Lane: L 
TIME 19 a4 29 34 33 44 45 54 54 4 65 Ta 74 as #o+ Tota 
01:00 Q Q z A ra) 18 2 l q q 0 O o Q 0 éo 
Of:00 Q Q 0 x | q T T 4] o q o O o a | 26 
02:00 0 0 iW 2 z 6 st 1 | | oO 1 o a o Az 
04:00 0 0 Oo 4 a 4 3 a 0 0 oO i] 0 a o 17 
05:00 1 0 i 5 13 6 6 1 | | a Oo 0 a 0 34 
26:00 2 0 2 za 48 54 iL § i] i] a t 0 a o 141 
7:00 15 0 3 310 67 100 a6 3 i] i] a O a a D 355 
g8:00 36 lz 3600 «44000 32S OE 23 0 | ] a D q a oD 4d 
99:00 25 st 4 4306 3925 161 15 0 | | a 3 0 Zz 2 865 
to: 00 24 6 5 77 2800 61749 17 a | o 1 O q a 0 S88 
12:00 13 3 12 $140 2650616 15 1 H] | a 2 0 Oo 2 S45 
12:00 iT a ia Be 26 145 lf z Oo 0 it z 0 o Ht 536 
19:00 5 1 6 105 915 148 23 3 0 0 a O a 2 2 806 
14:00 ZL L ll 102 ct 134 17 z a 1 o q a Oo 2 374 
15:00 = ql ae Hil dz4 if] ak a a 0 O q 0 i] L 645 
16:40 ZS z Zi 91 319 475 28 Zz a a Oo 0 0 O Lt  BGE 
7:00 ll L 19 E13 341 149 12 0 a l Z 1 0 0 a] fadT 
18:00 z9 2 24.06«14B0 641200~«O«T2 26 a i iT O 0 4 Ni oO By? 
14:00 2d 1 6 75 321 203 i$ 4 a 1 O 0 i J 1 6655 
#0700 7 1 4 66 42 135 20 4 0 0 O 0 a G # 486 
ZL:00 4 0 3 56 Ldé S1 21 0 q 0 o sf 0 O ie Fae 
22:00 1 a 4 45 169 94 Adi 2 z a O 0 0 0 G@ 226 
2700 +) 1 Hi 22 TZ eo 15 =| 0 o o a +) Q a Wi 
24:00 0 Lt] 2 1d 52 42 46 1 0 i] o a 0 i] a 426 

DAY TOTAL 271 41 200 1544 4TBR Fol Sat 4a if 3 4 q a ey 3) 9803 

PERCERTS 2.8% O:.4% 2.18 15.88 46.98 25.68 9.9% O.5¢ O<.08 0.0% O.08 O.08 O.06 O<.08 2.08 not 


Statistical Information... 


15th Fercentile Speed H5th BParcantilea Spread 
42.1 mph 42.0 mph 
Median Spaec Average Speed 
a7. mph 36.6 mph 
10 4PH Pace Speed Vehacles > 65 MER 
34 mph to 44 mph 33 
1289 vehicles in ace 0.454 


Representing 14.3% of Ene tokal vahickes 


Site FReterence: 1a00TooogeTs 
Site [D: 2loe0gd000z1 


MassCOT Haghway Division 


Location: RTE. 18 SO0TH OF LEGGS HILL AR. 


Direction: HORTH 


SPEEO SUMMARY 


Wed 2/13/2016 


Fage: 


File: SP0-<202.prn 
City: VINHIN SQUARE STUDY 
Cownty: SPEED WB 


| 


me ee ee ee a ee a a ee a ee ee | er eee 


152 
135 
24g 
200 
160 

aa 


34 
133 
123 
166 
135 
z0q 
135 

$1 

74 

€2 

46 


Lana: -& 
TIE 14 fd 24 34 a4 
or: 00 O Q 1 5 25 
02:00 a 1 3 Al 16 
o49:00 OF Oo O G 4 
o4:00 q Oo 1 a z 
o5:00 t o 7 3 5 lL 
Oo:00 0 | 0 15 49 
ot:oo | o 1 20 147 
Oo8:00 | 15 25 $4 453 
o9-o0 AL o | 44 4q35 
10:00 48 | T 54 263 
11:00 55 5 | ad 266 
1zZ:00 ad 7 aq 240 233 
13:00 13 8 76 275 208 
14:00 23 26 104 269 i543 
15:00 Ba 0 d AS 252 
16:00 il? lz aley Li6 270 
17:00 400 0 i 1 331 
18:00 Wa 1 L 1o1 a46 
19:00 zz a 1b aS 454 
20:00 if a 4 a7 305 
21:00 Lt) l 15 o5 141 
22:00 2 iT] 6 52 L140 
22:00 0 o 4 33 $4 
24:00 Q q Hi 22 43 

DRY TOTAL 547 Bo 357 1Alz 44146 

BERCEMTS 5.44 0.6% 3.62 17.9% 43.54 


Statistical Information... 


15th Percentile Speed 
30.4 mph 


Hedian Speed 
36.5 mpi 


1G HPH Pace Speed 
44 mph to 44 mph 
6759 vehicles in pace 


2383 
23.54 


Representing 66.95 of che brotal vehicles 


0.54 


O.4% 


a ral 1g & a4 le 
0.08 G.18 9.0% G.98 O.2% 0.18 


Hath Percentile Speed 
41.3 mph 


AVvelogée Speed 
43.3 mph 


Venicleas > 65 MPH 
VF 
o.74 


Site 
Site 
Louea E 
Dire 
Lares 


r 


a4 


PAt T 


Mass2OT Highway Division 


S2E=ED SOMDBARY 


The a/liyv2dis 


Refecence: PSsCITcogIge 73 
ID; 1LLCI3C baad 


Fale: SFo-20F.90rm 


Chiy; VIMWIM SKIARE STUDY 


Fege: 


ion: Br&. 14 SOUTH CF LEGGS HILL AL. Courcy: SPESO KB 

tion: ORTH 

af 
IKE 19 24 23 a4 343 a4 a3 oo 4 ES Bk Va Ta 
:O09 & 0 1 5 gn 24 7 3 0 z rs o Cc 
:@9 i d d d iC 21 4 fr 0 oO 4 oa iH 
203 ity d a 3 6 ? 1 QO Oo oO 4 oO G 
:Ga G 1 1 4 al 2 2 i Oo oO a oO 0 
reg C a 1 1 & E 3 z 2 Cc 4 Q 0 
aH 1 z 1 11 7 47 19 a d L g G H 
1B a o bh 56h 123 1G? cE 4 J G oO o H 
A ba 29 z 13 TH 317 fog 52 c q oO oO G d 
70 45 5 16 EG 325 229 2a] 6 1 1 oO i d 
yo 42 O a 55 259 176 24 | eT C C 4 
OTAL 125 aL £0 234 11396 267 163 31 3 4 2 H 4 
BTS a.7h 9.5% 1.5% 10.6% 22.498 32.58 6.398 1-85 9-18 9.19 C.Od Clok O.0t 14 


FoBRICE 


Stati 


Sticza_ Infcrpracior... 


25th Percentile Speec 
33.0 seh 


Medien Speed 
37,9 moa 


20 MPE Pace Speed 
34 agh co 44 2pn 
2002 vanicias in pace 
Representing T4.73 of the totel vehicles 


35th Fercentile Speed 
42.9 mph 


Average §seed 


T.-L mph 


Venicles = EE 
11 
O.4% 


4Ee 


MessBot Sighwey Biviszor. 
SPEED SCEMAAYT 
Mon Af ll s201e 


ee ee ee ee ae en a ae ae 


Site Reference: LEQIICII07BI STA a 2 

Site ID: 110000000301 - 

Lecation: ESSEX 57., SC0TH OF CAROL WAT ToT & e- 

Directicns: EOCAD TOTAL 
TIME. 19 zu 23 qe 35 44 43 54 
14:39 33 i 209 oe7a Fee a7 5 o 
15:04 53 2 #305 Saz 209 20 2 o 
16:09 az $2 #733 616 799 24 1 cD 
700 72 116 308 657 zea 24 ‘ i 
1822 30 4 Pi] BBE BaD 5 i c: 
192349 z7 4% z41 Sa] a24 31 i Ct 
29:90 1t 25 t48 381 340 23 t 1 
21:90 1 7 W074 157 IE = 2 
92:00 c 1 7 1B 15a 79 2 3 
23-00 rf a a3 ES ag 21 2 2 
24-00 ny t 15 37 Sa 24 z I 

DAY FOTAL 335 461 1916 4505 3348 4359 4 é 

FERCERTS 3-25 4.58 15,98 45.28 27.52 3.5% Gad Ode 


Erat#stical 


Toaformetion... 


Lith Bercertiie Epeed 


Hedian 


17 MFH 


25.8 mpo 


Speed 
31,5 mph 


aes 


Face Speed 


23 0ompo to 99 op 
S¢57 vekicles in pace 
Represecting 64.7% of tne catal vehicles 


Page: 
File: S20-3-9102 .orn 
City: WIXNIM SoWISRE STUDY 
County: SEFZ=SC Ws5 
54 Es E4 74 7a 545 26+ Toka 
A] 0 o 0 LH q 1 1086 
0 in) 0 o 1H a J 1leta 
o G 0 o H 0 1 1341 
0 a) o o H | 0 3 1457 
0 G a Oo H | o 2 13445 
0 C o o at a O 1225 
0 t th o 0 Oo 0 254 
t c Cc in) a o o 532 
o c t oO ad oO a 441 
iF] iH C t oH 0 O #41 
o G C t a o 0 248 
Ct H C t 0 t = 3575 
0.03 O<.08 O<.08 J.Ch O,CE O<.0% 3.0% It05 


99th Percentile Speed 
26,7 xrph 


Speed 
21.0 nph 


Average 


VWebicles > 55 #PH 
1 
2.0% 


HassGOT Highway Division 
SPEED SOMMARY 
Tue 4/12/2016 


File: 
City: 


Page: 
SFO-3-0102.p0en 
VIHHEH SOUARE STUDY 
County: SPEEO Has 
64 Tq 1% HS Aft 


10 


Site Reference: 1Leag7adootea 

Site [f: 1l1000n00G301 

Location: ESSEX 57., 30°5TH OF CAROL WAY 

Girection: BROAD TOTAL 
TIFE 14 2a ey 34 39 44 44 Sq 5% 
O1:00 0 14) a za a.) 1g 3 o 
O2:00 0 La) 5 10 7 5 a 1 
O7:900 a Q iM) 7 7 q L ul 
O4d:00 La a] Zz a l2 § l Ht 
o5:00 La a 7 | py 14 a 4 
fe:o0 a z 15 W 107 a4 7 L 
GT:00 al 4 47 eas 252 Ba 4 4 
6G: Oo eo 1 310 553 rd 30 a a 
GS-00 49 54 252 564 z4d 33 z q 
10:00 27 52 191 470 310 27 3 a 
11:00 26 a 273 475 12 35 1 a 
22:00 25 54 254 510 200 24 l vA] 
42:00 24 15 3B a24 1G1 zl o Q 
14:00 28 74 742 5q2 184 iq 1 0 
15:60 a7 6a 33 50 156 16 al 0 
16:60 17 67 338 ala 21s oF d Lf] 
17:00 TE 1lz 250 Sao 218 Zi z 1 
18:00 2 ia: 214 Tac 341 34 4 a 
13:00 25 42 22T 536 314 44 3 a 
20: 00 EO zt ld q25 246 2d a] 1 
21:00 o 14 70 308 if 3G 3 1 
22:00 2 o 45 213 144 3G 2 1 
24700 1 zd lel its ed 2 1 
24/00 i] i 1a 48 6s us 5 1 

DAY TOTAL B25 B30 38090 T7554 fit 624 61 4 

FERCENTS 3.08 4.78 22.354 44.5% 227.88 3.44 O.9% O.0% Go 


Statistical Information... 


15th Percentile Speed 
25.8 mph 


Hedian Speed 
31.4 mph 


10 HPH Pace Speed 
£39 mph te 33 mph 


12031 vehicles in pace 
Representang 67.24% of the tetal vehicles 


&5cth Feccentile Speed 
36.46 mph 


Average Speed 
30,4 mph 


WVehlcles > 65 HEH 
z| 
o.o8 


MassDOT Highway Division 
SPEED SOMMARY Page: 14 
Wed 4/13/2016 


Site Reference: 1600TO000DT#sO File: 5F0=<3-0102.orn 
Bite TD: 1LOOdo0oOse1 City: VIHKIN SQUARE STUDY 
Lactation: ESSEX ST., SOUTH OF CAROL WAY faunty: SPEED Wes 


Direction: ROAD TOTAL 


TINE 14 zt 23 34 a3 d4 a7 54 34 64 44 Ta 74 BS Bé+ Tota 
01:00 o 0 5 15 aT 5 4 ji i] 0 L | a 0 G 64 
02: 00 o o Lt) | T 4 a o i] HW) H | q HN] a 14 
03:00 a a 1 | a Zz 1 f La] Oo si q a Q Le 2o 
14:06 i] a 3 4 ia a 2 o La] iW) 4 a a 0 a #2 
95:00 | a 4 if 23 14 z z a Ob a a a 0 G 55 
a6: 00 0 2 iq ae 111 ad 3 t 0 0 a a a 0 O 244 
O7:00 L 1? 75 96206 264 43 6 x] a Oo 0 a Q q iW G65 
08:00 ZL S30 270 ©6600 a4 38 6 i 0 Wy a 0 o a O 1322 
a9:00 iz S1 153 S31 304 52 4 t G LN a a a a Oo 1178 
10:40 31 41 161 475 320 44 t] t a HW) a if a a O 1068 
12:90 ZT 45 178 $0q 266 Bk 4 i 0 Oo 0 a a 0 0 1076 
12:50 20 37 19006540 218 46 4 uy 0 iW i) 0 a O 1155 
13:90 63 TT 219 970 = 283 3a 1 q 0 4 i) z a 0 2 12581 
14:0 2& 60 294 5110 06281 33 3 q 0 Z 0 0 q 0 2 1216 
13:90 a4 38 338 560 8 8=6201 20 3 i 1 t o a 4 q D 1326 
16:00 76 46 233 362 404 33 4 a C 2 a a q 0 4 1256 
1T:0d 70 63 F81i 607 454 53 7 il G a o zZ a) o 2 1413 
14:00 a 95 279 60D 253 a4 z Zz G a W) 0 a) 2 O 2405 
18:00 a4 46 229 S71 24% 34 3 L G 0 p 0 a 0 O 41189 
20:00 3 as 158 481 205 33 ‘a a iH 0 uM) a a 0 | $12 
21:00 1 16 Th a17 197 2d 5 L o 0 o a a 0 | £36 
22:00 1 z 6B 217 1B 24 4 L 0 0 uM] a a a | 504 
22.00 a & 13 La L1E ZG a z Q a o a G o 0 311 
24:00 a a) 5 70 71 Zs 4 q G q 0 a a a 0 174 

CAY TOTAL 591 Té7 3238 S161 4401 85 56 de 1 4 2 10 16519 
PERCENTS t.2%  G.28 27,58 G4.08 26,08 4.58 0,58 0.0% OF:.98 9.0% 8.08 0.08 O08 O.0% OF.0h LooG 


Statistical Infarmation... 


15th Percentile Speed BSth Fercentile Speed 
26.2 mph 37.1 mph 
Hedian Speed Average Soeed 
31.9 mph 21.4 mph 
10 MPH Face Speed Vehicles > 65 HEH 
29 mph fo 3% mph 1t 
12967 vehicles in pace o.14% 


Repeesenting 69.9% of the total vehicles 


Site Raference: L6CCTIIICTaO 
Site IC: 110C39CC0301 


Hasso) Fiahway D:visicn 


Fage: 


le 


Locatiagn: ESSE §7., GUTH OF CAaACL FAT 
Direckion: S023 TOTAL 
TIME 4a 23 23 ae 34 
C1700 a tH 7 ae 2] 
O2-00 4 c | 1E =| 
C3500 1 ii 2 = 5 
C4100 q Q 4 E ee] 
CS-o00 4 0 & 13 37 
Ch-0G d z| 1E 53 4 
CTr:0G 2 T aT ae] ?bO 
C8s0t fz 43 2ag 536 cE 
C9-o0 1b 73 1S4 5ST ITC 
10:06 13 24 226 oe filter 
GAY Tore. Ba LOS 655 1982 1291 
PERCEHTS 2.8 2.78 19.58 42.14 32.25 


Statistical Inforesticn... 


2Eby Percentile Sneed 
25.0 mph 


Hetier: Speed 
a2.8 ipa 


20 M2 Face fpeec 
29 e#eh ta 34 wach 
3450 vehicles in pace 
Representing 74.08 of the 


sat 
a 


al 


SPRAS SOEMARY 
Tag tflayszols 
File; 3?D-3-(C162.9rmn 
City: Winnin SQRARE Soy 
County: &FEEC Rés 
44 45 54 55 Ha 6G Ts TS 35 
T 1 1 Cc t 0 a d 0 
4 1 1 Cc 0 a q J 0 
T a i] C G o a d 0 
4 1 HT] 1H it) 0 | a i] 
1 z 3 c in) a 4 a 0 
sz ] 2 1H O o a a 0 
30) 12 H LH C Oo a sf 0 
55 1 Hl] a Li o a of 0 
545 14 H | HH i) o i] a] Gi 
Lo 5 H] 2 LN o a J Q 
a22 55 T 2 G a a | G 
3.598 U.58 9.12 O.08 0.09 O<.9% O.08 F.Gk D048 


E$tk Fercentile treed 


31,9 =th 


Pverage Speed 
37.7 sth 


YWehicles > 65 HPH 
| 
oe 
wenicles 


MassDOT Highway Division 
SPEED SUMMARY Page: 1 
Mon 4/11/2016 


Site Reference: 160070000780 = } A a5 NE File: SPD-3-0102.prn 
Site ID: 110000000301 City: VINNIN SQUARE STUDY 
Location: ESSEX ST., SOUTH OF CAROL WAY County: SPEED N&§ 
Direction: NORTH 
Lane: 1 
TIME 19 24 29 34 39 44 49 54 59 64 69 74 79 85 66+ Tota 
14:00 1 16 105 263 146 26 1 0 0 0 0 0 0 0 0 558 
15:00 3 44 165 356 92 3 2 0 0 0 0 0 0 0 0 665 
16:00 8 20 151 379 116 14 al 0 0 Q 0 0 0 0 0 689 
17:00 6 35 147 389 142 16 2 1 0 0 0 0 0 0 0 738 
18:00 1 15 121 408 187 20 0 i 6 0 0 0 0 0 1 783 
19:00 5 15) 125 325 188 20 4 3] 0 0 0 0 0 0 0 682 
20:00 4 6 92 243 146 15 1 1 0 0 0 0 0 0 0 506 
21:00 1 2 39 177 82 21 3 1 0 0 0 0 0 0 0 326 
22:00 0 4 35 97 74 19 1 ie 0 0 0 0 0 0 0 230 
23:00 2 2 is 44 56 14 1 1 0 0 0 0 0 0 0 135 
24:00 0 0 7 28 30 6 al 0 0 0 0 0 0 0 0 72 
DAY TOTAL 31 159 1002 2709 1259 174 1? 4 0 0 0 0 0 0 1 5356 
PERCENTS 0.6% 3.0% 18.8% 50.68 23.5% 3.2% 0.3% 0.0% 0.0% 0.0% 0.0% O.0% 0.0% 0.0% 0.08 100% 
Statistical Information... 
15th Percentile Speed 85th Percentile Speed 
27.1 mph 36.6 mph 
Median Speed Average Speed 
31.8 mph 31.7 mph 
10 MPH Pace Speed Vehicles > 65 MPH 
29 mph to 39 mph 1 
3968 vehicles in pace 0.0% 


Representing 74.0% of the total vehicles 


MassDOT Highway Division 
SPEEO SURNART Page: 2 
Tue 4/12/2016 


Site Reference: 160bTO000THD File: 3f°0+3+0102.5cn 


Site ID: 110000000304 City: VISHIt SQUARE STuoY 

uocation: ESSEX §ST., SCITH OF CARCL HAY County: SPEED Nis 

Direction: NORTH 

Lane: 1 
TIKE ig 24 243 34 34 44 qg 34 a9 64 64 T4 73 a5 Be+ Toke 
O1:00 a a 3 14 5 4 i a c a i) Q i] Hi q 29 
o2:00 o a 4 4 4 E] 0 a iH 4] a f a g 0 1 
ma:00 a G t] 5 a 4 q a G a a a 0 4 a 1G 
04:00 iN] o Hn] 2 6 i a q C a] a a a 0 a 1) 
Q3:00 Q Oo a 2 LT q Z a) Q a] Qo q a a a #2 
06:00 O f A 4G 46 an 4 Ll Q 0 o a 0 a a 104 
OF: Oo 1 t 33 Lia 105 42 4 a H] a] Qo q 0 0 0 2od 
08:00 1 14 ITE 254 126 16 z a ] Q Q q 0 0 0 G22 
09:00 al 2 15 3249 131 1s a] a | Ln] a g i] 0 0 546 
io: oa o | a0 245 158 1% 1 F] | a 0 q i] o 0 S20 
11:00 0 4 1745 #252 111 16 1 a q a 0 st] 0 G a B22 
12:00 LH Vi 17 zoo 2106 a a o ot] a O ut) a iM ] 0 528 
13:00 LH 4: 22a 302 4a 1g a a q a OG Q ] o a 644 
14:00 2 ha 143 ZT1 a5 10 i) O 0 a O 0 0 0 4] B29 
15: 00 1 ] 196 298 Od 4 o i] a ui] fh u un) Hn) a 611 
le: OG Lt} lz 196 295 Bid 14 1 Oo a O f a 0 i] a B12 
17:00 3 36 181 341 Pad ai] z O LF) 0 i 0 uN) o a) 696 
18:06 1 21 1s 441 12 24 a G a o t] 0 O 0 a TEE 
19:90 Lt] & llz 3a7 71 34 z Ot iF) ob a 4] O O a B72 
20:00 | 9 a7 Bot 2h 3 1 OG it] O H] i] 0 0 8] 438 
21:00 | a HM 166 bad ao 1 Q 0 iW) Q 0 0 o a a46 
22:00 a 4 2a 114 aq 2G 1 rl 0 % Q ia] iW) iN) a 254 
23:00 1 1 13 6a 61 a3 al 1 1 Oo Q Q i] 0 Qo bad 
24:90 1] 1 4a 26 40 3 Zz Q 0 Oo Q 0 HW) iW) a) 76 

DAY FOTAL ll lif #002 4512 2058 41% 26 i 1 HW) 1 0 Lt) Lt) O 52ag 

PRACEWTS 1.28 2.00 21.98 49.48 22.98 F.48 O28 F.Ok O.0k 0.0m O.OR 9.08 C.0h 0.08 9.08 ot 


Statistical Information... 


15th Peccentile Speed BSth Percentile Speed 
27.9 mph 36.6 mph 
Median Speed Average Speed 
32.7 mph 31,7 mph 
10 MPH Face Speed Vehicles > 65 HEH 
29 mph to 3? mph k 
6610 vehicles in pace o. 08 


Representing Te. 248 af the total vehicles 


HasshOT Highway Bivision 
SPEED SOMMARY 
Wed afliysecie 


Page: 
Flle: 3€0-3-0102.prn 
City: VIRHIN SQUARE SsTior 
County: SPEEO Was 
o4 64 Tq o) as Ho+ 


d 


36 


ii 
14 
27 
7 
2g 
668 
605 


Fite Reference: LéQOTOO0OTao 

Site IO: FLO oFo1 

Loagation: ESSEX ST., SOUTH OF CAROL FAY 

Direction: NORTH 

Lane: 1 
TIME 19 24 at 34 39 44 44 Sd 59 
01:90 it a 1 10 14 1 a a 
02:90 iT a] Q 4 4 o 0 0 
03:00 0 a Qo 4 4 z 1 0 
04:90 0 a 1 1 4 2 2 0 
06:90 o a 2 6 8 | 2 kL 
06; 10 oO a 4 14 40 25 4 0 
O73; 00 0 2 a4 Ba 106 a2 2 a 
08:00 1. LL 120 #41 184 18 | QO 
09:00 L iL 62 278 Z14 a6 | 0 
10:00 10 a 61 ZIG 178 a? q 0 
11:00 6 20 84 263 134 24 | Q 
12:00 1 8 75 29 163 2 2 Q 
13:00 q zl gg ade 162 ed 0 0 
14:00 a 7 163 Zeal Lit ao 4 oO 
15:40 3 24 154 354 1i3 i4 2 f 
16:00 q 4 40 a2% 1B4 q2 I 0 
1T: 00 Z a 133 32% Z20 40 # oO 
18:00 al 15 162 382 1748 27 l o 
19:00 q 4 baa 375 Lag 20 3 1 
20:00 0 a 104 317 a7 is 3 i) 
21:00 al T 39 193 112 id 2 l 
22:90 L 2 3B 121 102 il L l 
23:90 a 1 la he 58 14 a lL 
24:00 a a 5 32 ait i5 q Q 

DAY TOTAL 35 L155 1620 4600 2819 445 | lL 

PEARCENTS O.4h Lith 1T.02 4h.98 27.4% 4.68 0.58 0.1% G.0 


Statistical Information... 


15th Percentile Speed 
27.4 mph 


Hedian Speed 
32.2 mph 


10 MPH Face Speed 
29 moh to 39 mpn 
7215 vehicles in pace 
Representing 75.6% of the total vehicles 


0.0% 7.0% OC.08 O.0% 


B5th Percentile Speed 
37.2 mph 


Average Speed 
32.4 mph 


Vehicles > 65 MEH 
2 
o.0% 


SSEED 2VMMEGT Fece: 4 
The 3/14/2015 
Bite Felerence: TEVTOICITEC File: $2?0-3-6152.prm 
fate IG: i173907906331 City: VWEHRIN SGUARE STOoY 
Location: ESSRh ST., STH OF CAROL BAT County: SPEED Has 
Pirecticn: sHoB7H 
Leng: i 
VIE 13 zt 29 34 af 4 3 a4 a3 E4 64 a 74 85 351+ Tora 
34:65 FF C a 1T 13 2 i qd 0 H c a CG o H a4 
2:04 i i z aire 7 1 1 o q q G a C 0 M1 1a 
07:09 E LH Oo c ie E a 4 J Hl a o Cc in) a 10 
94:99 c Li] 2 5 3 3 a a 4d a it a c oO a 12 
O85: 99 iH H| L a 1a a a = ad a fi CG G a a 4 
06:92 LH 1 7 a2 395 13 T x 0 a E C C o q 95 
OF ;90 LH H | 1E 2G a0 a5 4 Go q a E c oO ou a 271 
OB: @ He 113 213 200 25 a o a a c C q oO a Eas 
09 00 1 2 FU) 224 214 az z G a q c c H oO o ESS 
29:00 1 i a6 ava 15a 21 a C 2 a Hs C J Ln a a1 
Cal TOTAL Lf la 272 4054 Tae 145 20 5. z J q 0 J Cc OG 23992 
FEECENTE D.2B ULS8 La.28 17,18 52.59 5.48 OAR Gt 0.9% 39.08 OF.6% C.0y OLGk GL. Ofte 195% 
Statistical Infersation... 
SEH Beccetile peed eoth Percentile Speed 
23,2 po 37.3 22h 
Helier Speed myaraje Speed 
34,9 oi 33.3 mah 
20 BPH Face Speed Venicles > 55 MPR 
29 aph to 39 och a 
1312 venicles in ®éce C.04% 


Represediine 73,38 of the tatai wehicies 


Site Reference: i60C700097EC 
Site ID: 1lidcecoooacl 


VassbOT Higasay S.v1s:on 


Laocacion: ESSEX 3T., SOUTH OF CARCL RAT 


Direction: STs 


SPEED SUMMARY Page: 
Mor $fiLsZois 
- 2 
OTA. 3368 File: 5£0-3+0192.prn 
City: WIKKIW SQUARE svTucy 


m4 


Conncy: SPEED Hes 


+ 


i 24 59 Ea 65 TA 74 35 Ae+ Tote 


ee ee ee a ee ee ee a ee ee eee ee eee 


zl 
af 
£4 

I) 
It 
al 
248 
15 


—e 


20 


17 


14d 


SZE 
Bld 
$32 
TL? 
S56: 
543 
746 
TZE 
Z11 
1l2 

TE 


OeoageoowgSs on 


———sSe ee eee eee eee ee eee 8 eee eee eee ee 8 ee te i ee ee ae ee eee eee ee 


Lane: 2 
TIPE ig 24 25 34 349 
14:29 2E a3 144 214 llz 
15:34 SG 34 140 235 117 
16532 Vg 62 l4z za] 125 
17:99 qa Bi 162 Z5E 126 
13:00 25 34 114 Z24 1fz 
14-00 a2 aC 1:8 fiz lid 
20-200 H i= 36 245 44 
2-00 1H = 31 $7 he 
22:00 1} a rar 41 oa 
25:00 4d 1 iB 42 32 
24:00 d & E ae z4 

DAY TOTAL 29d 322 315 LEQ& Loe 

FERCERTS 6.468 7,08 19.8% 35,08 235.5% 


Stetistical Infcrreation,.. 


15th Percentile Speed 
Z4.& xph 


Median Speed 
21.2 7pA 


10 MEH face Speed 
25 eet t= 399 moh 
2RAS vehicles in zece 


LE5 
a. OFS 


4 Hl] o 0 q Lt o q 
c J o 0 a Lt 0 G 
LH Hl) o 0 a] C 0 t 
2 a Oo a a Cc o t 
1 if] o o o C 0 0 
2 a] a Oo o Hi] O i] 
c] a] t o o Hi] Ln 0 
2 1 o o 0 d t q 
a a OG o 0 H| G q 
1 i 0 o o si] Cc a 
1 0 c o 0 fl] C d 
17 z iF ia] o 1] | a 


Oo 4&23 


C.96 J.b 9-08 0.0% C.0% O.C® O<.05 OoF.ft O.on lek 


BSth Fercenktile Speed 
46.4 npr 


“erage Speed 
30.1 cph 


Wehizies > 65 MEH 
t 
1.0% 


BRepreserting &7,4% of Ene total vehicles 


MassDOT Highway Division 
SPEED SUMMARY Page: 6 
Tue 4/12/2016 


Site Reference: 160070000760 File: SPD-3-0102.prn 
Site ID: 110000000301 City: VINNIN SQUARE STUDY 
Location: ESSEX ST., SOUTH OF CAROL WAY County: SPEED Né&s 
Direction: SOUTH 
Lane: 2 
TIME 19 24 29 34 39 44 qu 54 54 b4 3 14 TS a4 96+ Weta 
02:9¢ 0 C o 7 12 b c| C a Qo G o oH a 2 
o2:90¢ 0 t 1 6 x | 2 i) 1 0 o o t i] i] a za 
03:99 0 0 o 2 5 1 1 c a i o i] Oo Q o 3 
04:03 0 0 2 6 5 2 1 c 0 C 0 I i] ia 0 ET 
05:00 0 0 4 7 1L id 1 iH 0 i] o i] i] Q o 32 
06:03 o Z 3) 17 V1 25 ‘| c 0 t 0 Hi] t ia a L45 
07:09 0 7 a4 li? 147 51 g c 0 t o i] in] 0 0 370 
Ce:O0 Lhe 63 149 fee lad V4 1 0 0 t o H C La] o SEE 
os:o0 46 57 171 275 1£4 14 2 0 0 t Oo t i] Q o 603 
10:00 ZT a4 101 225 152 3 z i] 0 t o Hy t Q o 560 
11:00 6 Zt 125 227 101 13 t 0 0 t o Hy C 4 o 5132 
12:00 25 Ce | 147 215 og 15 1 0 0 t O H C ia = 545 
12:00 ay 57 156 22l q4 a tH 0 in| t o H] G Q a SaT 
14:00 76 | 144 2al 49 T 1 0 Q ¢ Oo i C 4 o Sok 
13:00 =o me 125 22 q2 12 1 H] Q t 0 a i 4 a 530 
16; 00 17 og 142 215 105 15 2 H| Q t i] a t 0 a 615 
17;00 73 76 1E¢ 2458 117 1? q 1 q G L 3 t ia] a 697 
18:00 25 T 1C& 239 134 11 c Hl] Q LH Q a t 0 o 613 
12:00 25 36 Lis 149 143 10 1 I o t o 4 t 0 a 51g 
20:00 lt 11 b4 164 121 14 2 1 0 a 1] a t ia] o 3E6 
21:00 Fi] 14 cL 142 Tz 15 2 1 Q a 1) | aH 0 o TIE 
22:00 = 5 2} 34 B2 10 1 0 Q q Cc DH 0 0 o 197 
22:00 m 0 1) 61 aT E 1 0 Q | tc oH a 0 a 121 
24:00 i] 0 2 22 35 5 2 1 o a i] | a o G EE 
ZAY TOTAL 514 554 793) S442 1978 305 35 5 Qo a 1 q | oO 1 8794 
FESCESTS E.95 T.58 20.64 39.58 22.768 3.9% O<.4% O=<.96 D008 9.08 O.C8 O<.0% #F.08 O.D% D.o& 1065 
Statistical tniermation...- 
15th Zeccentile Speed BSth Faccenmtile Speed 
24.4 mph 36.8 mph 
Median Speed Average Speed 
31,3 mph 70.4 mph 
10 H?2H Page Speed Vehicles > 45 MPE 
230 mon ta 3a mph 2 
S#21 vehicles in pace 4.0% 


Representing 42-06 of the total vehicles 


MassDOT Highway Division 
SPEED SUMMARY Page: 7 
Wed 4/13/2016 


Site Reference: 160070000780 File: SPD-3-0102.prn 
Site IDB: 110000000301 City: VINNIN SQUARE STUDY 
Location: ESSEX ST., SOUTH OF CAROL WAY County: SPEED N&s 
Direction: SOUTH 
Lane: 2 
TIME 19 24 29 34 44 aa ay a4 a4 he Bo 14 3 a4 Ae+ Tora 
01:30 o c q E 3 4 z a Oo q 1 t 0 oa] iF) 28 
02:00 0 f o 4 3 4 a O O 0 c ct] o 4 H] il 
O3-06 a iF 1 4 4 0 a Oo Ln) a c a1] 0 q ci] q 
04:00 a # z i a ay O 0 0 0 iH t o Q ct] 12 
05206 0 7 a 5 a5 a a i 0 o H| a G a] a] 24 
Oa:0C o 1 E 34 WL aa 4 o a 0 HI AH i) La] a] la? 
O7290 Bs 1 4l 122 183 aps 4 0 a o d LH 0 0 t 392 
08300 20 a2 150 265 150 20 3 Oo i) a J q i 0 oy 654 
O9:dt Zi ath S1 253 150 15 z i] i) o d 0 i) i] t 574 
tOo:00 71 a2 1EC 255 1ldz ag) z tu i o a] Li] C 0 t 563 
11:03 71 24 eT] 261 Liz 7 1 1 i] o J a Cc 0 G 5az? 
12:9] ao 24 115 2ag 135 a = o i o oA] ia] c o a 586 
13:03) 9 SE 120 234 121 70 1 G i] 1 | z 1H 0 2 510 
14:00 26 453 131 25a 131 15 Q iF H z 0 a 0 0 2 $12 
15:09 a1 Ta 144 20E ES 16 L 1 1 0 La] 0 i] o q 423 
16:00 76 i2 145 243 126 Zl 2 C HJ 2 4 o 0 o 4 6446 
17:00 EB a4 149 273 134 a2 5 c = o 0 2 H| o 2 535 
16:00 EG ag 117 225 115 1? 1 Z 4 Oo 0 0 HI 0 q S37 
19:00 a5 4 dE 14E oe 13 z C 0 o 0 o d 0 o 499 
20;00 c | ez sh lea 1CE 1E a Cc 0 o o oO H 0 q 3735 
21:00 t 4 dE 1zt as 14 J c 0 o 0 o Hl] 0 q i7L 
27:00 t 0 ch) 6 HG 13 Z c a 0 0 o H| 0 a 227 
23:00 5 T E 43 BC 12 .s 1 Z in 0 0 H| o q 152 
24:00 1 o 1 33 74 1e 4 i] cH 0 0 0 a 0 a BT 
BAY TOTAL 556 BOB 16159 356i 2182 JEC 56 E 1 5 x 4 q 0 10) «ESTE 
PEATERTS E.265 6.89 19,18 33.TR 24.95 4.2% 9.53 g.98 37.98 0.05 O<:.0% O<.03 0-598 C.68 O.18 100% 
Statistical Infomation... 
15ch Fercentile Speed ESth Percentile Speed 
24.6 moh 37.0 mon 
Median Speed AYETage Speed 
31.4 meh 30.4 man 
10 HFH Face Speed Vehicles > 65 MEH 
29 weh te 29 eon 25 
S74] vehicles in pace 0.2% 


Representing 63.59% of the tetal vehicles 


HassBOT Eighiway Divisicr 
SFEES SUSMARY Page: & 
Tha ofiasea1e 


Site Feference: J6CITecolTee Fiie: SP0<3-9L02_pr 
Sita ID: 21IICCIOGII. Tite: VIMRIN StARE STuor 
Location: ESSES ST., SCI OF CAAGL 8A Csurky: SPEEG Wes 
Gireackicn: SCLTH 
Llane: 2 
TIE 15 24 29 a4 a3 4 45 54 £9 64 Bb Ta 79 a5 Sf+ Tors 
01:90 0 o z 1d | 5 a 1 o | a o o i q 30 
02:90 p 0 = 7 H a 4 1 0 a a o 0 c q 20 
03390 1 o z 2 a 1 J LH o q J o G + 0 10 
Caso G o f x] 7 1 A H | o 4 4 Le C He a 14 
C3:00 c 0 2 i] 7 5 z Hi] o 0 YJ G C HH 0 £5 
Ce-o0 c 2 ale a1 =e] 1a z HI] 0 a 4 G C Hi] a 134 
Cr-Ob 2 7 Pair 4i2 160 415 3 a oO a a Cc Cc a o 455 
Ca roe a0 33 124 zai 2B1 10 4 a LF a 4 0 o g Oo Eat 
09:0 15 31 pa 246 156 aa = a LF) a 0 0 O J o 5g 
1I:Ct 12 2S Foal 231 163 25 5 a G o a Ln o g 0 435 
Bat TOTAL Ba a2 3o6 679 749 ive 2s 2 Ct G Oo G G ia G 2367 
PERCERTS 3.58 9,98 15.58 37.28 91.7 7.98 1.09 J.0b C.08 8.0% C.98 o.oe CF.08 O.0% oC.o8 100% 
Statistical Infsreatior... 
15th Peccentile Speed 85th Percentile Sceed 
26.5 moh a3.0 ap5 
Med lat. Speed HVeTrage Speed 
32,7 aon 220 Sra 
1] MEH Pace freed Vehicles > 6&5 MER 
29orgh to 39 esh Ec 
1626 venlcias ir pace Oo. 08 


Representing 69.7 of the total veniclas 


MassCOr Eickway O1visior 
SPRL SUMMARY Page: 4 
Bea Lf 11 F016 


STA -¢ 


Fort fi. 


Site Baterecce: 160oToceod4a7y9 

Site If: L1GcbonI0s71 

Loceatico: SAREM ST,, SCHME ¢F VEHHIN ST, 
Diceckion: BOAT TOTAL 


Fale: SPE+4-9l082.pen 
Sity: WIMHTY SCORnA= sioor 
county: SPEED sé 


TIME ae Za 29 qa ag 4g 45 re | ee ha T4 73 ES f6+ Teta 
1e: 90 20 ide 1593 Ti 6 ea 1 o c 4 C E oO J i 405 
15;9¢ 7 i34 154 4 4 a 9 O G g c cE o J i $17 
16:06 5 LSE 234 SZ 7 a a Oo c 4 G & o 4 E £135 
17:9 Ac: L33 153 aS F a o t Lh 4 HH] G Ln YJ E 4a65 
13:00 1 BE 132 216 15 J O O C a 0 G o a G $31 
19;00 33 1049 17S #1 1 a oO a c 0 Lt] G Le q c 414 
27; 00 ) 54 14s TE Ei 4 = O La) a o G o a t aL 
22700 > zi a] 34 7 0 0 a G 0 o C o q G 151 
22:00 z LE it 44 = is 0 o G a ql c o q C JIL 
25:00 1 E 35 2C a) He Ln O t o H] c 0 Q G 1é 
24200 a 7 | ia 4 ia 0 O LF a H c G 4 iH 35 
2AyY TOTAL 256 B75 1855 el 7 z z Li Lh o H | c LF 0 EG 3a25 
PEACENTS 1,6% 23,78 43.55 21-18 2.1% 0.977 G.09 F.0h 6.05 C.09 9.08 C.G& C.9% GCG. 0.06 LOD 
Statistical Information... 
15th Feccenti:e Soeed S5cth Fercentiie Smeed 
20.5 coh 41-C mph 
Median Speed arerage freed 
25.9 mph 25.2 Eph 
10 MPH Pace Speed Wehicles > SE MEH 
19 mph to 29 mph H 
2368 vehicles in pace 3.08 


Representing 69.1% of the total vehicles 


HassO0T Highway Division 
SPEED SUMMARY Fagea: 10 
Toe 4/12/2016 


Site Refecenca: 16007TRO0Da79 File: Sr0-d-O10¢.prn 
Site ID: 1LOGO0CO0401 City: VISHTH SQUARE STUDY 
Lacation: SALEM ST., SOOTH OF VIHWIN ET. County: SPEEO was 


Direction: ROAD TOTAL 


TIME 14 ad 29 a4 44 44 a9 34 a5 fd 3 T4 719 ti be Hot Tota 
01:00 z Q 4 1 0 O 0 0 4] o Q O a a i] 7 
O2;00 Q L be] a 0 t 0 0 0 a 1] O a a Ht & 
O4;00 q a 1 o 1 | 0 0 i il G Oo a i] 4 z 
4:00 a a a O a q 0 0 q a O t 0 a q 1 
75:00 Z 4 & z | z Q 0 a a 0 O i] 0 a a 17 
76:00 Q 4 15 1k z qd a a q a i] q 0 0 a az 
J7:00 4 21 56 aa 5 | 0 i] o 0 O a 0 Oo a bad 
99:00 ai 196 140 74 7 dq Q 0 q 0 Oh q 0 O a 415 
09300 28 415 166 St 5 a ia] 0 q 0 0 q a o a 355 
1d:00 zt a4 | 73 = L a o Lt) q p q v4] O i] a7L 
12:00 41 104 LT 42 6 g Q W] Lt) 0 iW) | 0 0 0 364 
12:00 22 niga kak Lo? 67 4 Q o 0 | 0 o | La) O o 371 
14:00 20 LS1 228 a4 5 1 G Oo 0 0 t | is] 1 a 519 
14d.00 ra 134 168 bers) 1 a G O a 4] | i] Q O O 384 
14:00 41 ey LTT 4 a o G t 0 a Oo a G G O 3455 
16:00 i Lal 182 AG 11 a G i 0 a a a G t 0 421 
lf:00 ra 133 1568 a4 a 0 a Wy 0 Qo o a G i] Oo 451 
18:00 ad 12a 207 ao | l G iy 0 Qo o a 0 Q Ny aT2 
19:00 12 a4 130 LOG 14 Lt G i 0 o Q 0 Oo Q 0 41a 
20:00 a 76 143 62 i G G 0 0 0 0 0 0 i] ul #94 
21:00 6 $2 os 72 a 1 iW) | a i) 0 0 i 0 0 23d 
22:00 1 17 6g az LG ut] 0 q 0 i] 0 0 O 0 Q 140 
23700 l b) 14 17 + iM] iW) i] 0 a) q 0 0 t] Q qd? 
24:00 0 6 \2 ala 2 1 HW) i] 0 0 Ht] 0 iW) Q a az 

DAY TOTAL 397 1603 2656 1155 }18 2 0 i] 0 4) 0 0 0 Q O So3¢ 
PERCEMTS 6.78 27.17% 44.68 179.58 1.59% O<.08 08.9% G.08 O<.09 O:.08 O.08 8.0% 0.08 0.08 (7.08 1604 


Statistical Infoarmition... 


15th Percentile Speed BASth Percentile Speed 
20.5 mph 40.7 mph 
BKedian Speed Average Spesc 
25.8 mph Za-2 mph 
LO HPFH fece Speed Vehicles > 65 HEH 
19 mph te 29 oph 0 
4259 vehicles in pace 0.04% 


Representing TL.7h of Ehe total vehicles 


Site Reference: L60OTOOOD4d 
Site ID; 11LO00eG¢G0ag1 


74 


MassDoT Highway Division 
SPEEO SiUMMARY Page: 
Wed 4/13/2026 


Location: SALEM ST., SOUTH OF WINWIH ST. 


Direction: ROAD TOTAL 


Fille: SPO-4-0192.570n 
City: ¥VIHMTH SQUARE STUEY 
County: SPEEO Has 


li 


141 
440 
43% 
388 


TIHE 14 24 29 a4 
01:06 O 1 5 3 
02:00 0 i] z Z 
04:06 Q | 4 3 
04:00 Q 2 1 4 
85700 | Oo z 4 
06:00 x 2 21 14 
OT: 00 10 2d §4. 41 
O8: 00 ld £4 206 liz 
Og: 00 a2 SG 200 a3 
10:00 33 $1 151 36 
11:06 3a i102 131 82 
12:0¢ Be 11 166 Td 
43:00 34 i38 216 88 
q4:00 a5 ba5 216 104 
25:00 EL b6o 24q3 ag 
16:00 46 122 221 a9 
17:00 at 135 215 11% 
18709 za Lad 231 4196 
23°00 4 1o3 1T4 106 
20:00 B 16 152 17 
21:00 2 a4 95 56 
22°00 0 14 Ta 26 
24:00 1 # a4 a4 
24:00 a 1 7 4 

DAY TOTAL afZ 1590 2873 Lag 
PERCENTS 7.2% 24,24 43.84 21.94 


Statistical Information... 


LEth Feccentile Speed 
20.6 mph 


Median Speed 
76.1 mph 


10 MPH Pace Speed 
14 mph to 29 mp 


hi 


4q65 vehicles in pace 
Representing 67,98 af the total vehicles 


ASER Percentile Speed 
41.0 mph 


A¥erage Speed 
25.5 mph 


Wehicles > 65 MPH 
0 


2.048 


Site BRefererce: [6C0TopocaTa 
Sita ID: LLbdgCCeobaed) 
Location: S2LEM 359r., SOUTH oF 
Cirestion: AGAL TOTAL 


Hass357T Bighweay Diviasicn 
SPEEQ SUMMARY Page: 
The S/LeeeLe 


File: S?0+4-0£102.p2n 
City: WIRHES StL ARE STuar 
STHMEH ST. County: SPEEC Res 


é 2 0 Oo G I i] C 0 M Li] Ln) 
7 1 = o o a i] | 0 a HT] C 
iL C C o o 4 q HT] a q H] Ln) 
| H| t t Ln g Hl] J 0 a HH] C 
a 2 C s G a od 0 o a i] C 
a I i C C o d o o o HH] GC 
31 5 1 C C a J o o o Hi] HH 
C0 ad 2 c O Oo a Lt] o o J H| 
Sh +O C C 0 a a | 0 a a i] 
a3 zy 1 c 0 a g LY Lt G 4 i] 


lz 


ee ee ee ree 


fee 19 24 29 
92:00 Cc 1 5 
oz: 09 t a % 
03:03 t 0 2 
o4:09 C a 0 
of: 09 | o c | 
o€: 30 4 a3 
OF ;g0 = 15 EZ 
08:90 =e 50 280 
05 ;00 449 G1 215 
20:90 az ac iV 

DAY TOTAL we4 292 eT 


PERCENTS 13-14 15.197 44.17 
Statistical Information... 


1558 Fercentile Speed 
29.49 mph 
Mefiaon Sneed 
26.4 oph 


-O BPE Face Speed 
24 mbH €> 34 npn 


SEE ql E HH 
23.88 2.68 Gish C.0h C.0h GO. O<.ot 3.08 Cl.og Ge Gk OLGE 


Beco Percentile Speed 
21.5 ph 


average Speed 
25.4 mph 


Vehicles > 55 MEH 
C 


1036 vehicles in pace o.c% 
Rearaserting 87.7% cf Ene kota. vehicles 


Massb0T Highway Division 
SPEED SUMMARY Page: 1 
Mon 4/11/2016 


Site Reference: 160070000479 STA 44N8 File: SPD-4-0102.prn 

Site ID: 110000000401 City: VINNIN SQUARE STUDY 

Location: SALEM ST., SOUTH OF VINNIN ST, County: SPEED Né&éS 

Direction: NORTH 

Lane: 1 
TIME 19 24 29 34 39 44 49 54 59 64 69 74 75 85 86+ Tota 
14:00 11 42 63 46 3 0 0 0 i) 0 0 0 0 0 0 165 
15:00 47 76 96 30 2 0 0 0 0 0 0 0 0 0 0 251 
16:00 32 85 108 19 3 0 0 0 0 0 0 0 0 0 0 247 
17:06 19 68 64 36 5 0 0 0 0 0 0 0 0 0 0 192 
18:00 10 54 71 43 10 0 0 0 0 0 0 0 0 0 0 188 
19:00 26 53 77 28 1 0 0 0 0) 0 0 0 0 0 0 185 
20:00 6 35 55 27 2 0 1 0 0 Go 0 0 0 0 0 126 
21:00 2 13 41 24 2 0 0 0 0 0 0 0 0 0 0 B2 
22:00 2 10 12 16 al 1 0 0 0 8 0 0 0 0 0 42 
23:00 0 2 10 6 1 1 0 0 0 18) 0 0 0 0 0 20 
24:00 2 1 3 0 1 0 0 0 0 0 0 0 0 0 0 7 

DAY TOTAL LS 439 600 275 31 2 1 0 0 0 0 0 0 0 0 1505 

PERCENTS 10.5% 29.2% 39.93 18.3% 2.0% 0.1% 0.0% 0.0% 6.0% 0.0% O.0%8 0.08 O.0% 0.0% O.0% 100% 


Statistical Information... 


15th Percentile Speed 85th Percentile Speed 
19.8 mph 30.5 mph 
Median Speed Average Speed 
25.3 mph 24.4 mph 
10 MPH Pace Speed Vehicles > 65 MBH 
19 mph to 29 mph 0 
1039 vehicles in pace 0.0% 


Representing 69.0% of the total vehicles 


HasaliT Highway Division 


z 


SrEED SUMMARY Paget 
Toe 4/12/2016 

Hite Beferemce: 1é00TOOU0875 Filet SPD-4-0107 pen 

Site ID: LidooooodsoL City: VINNIN SQUARE Stunt 

Loecatians SALEM ST.. SO0TH OF VINHIW ST. County: SPEED Wes 

Direction: WORTH 

Lana: 1 
TIME 19 24 29 ad ag 44 49 ad 79 fd 64 7a 1 as Hot 
01:09 i iH] z Lt} q O O v O G i o C a] | 
of:0% Oo | z 1 4 0 0 q O G a Oo G ve] q 
03:00 Q 4 = 0 q 0 a q 0 c 0 O O i] a 
4:00 Q q 0 Lt) 1 i) 0 a Hy G st] Oo O a a) 
05:00 1 2 z= z 2 O 0 q i c 0 Oo i] a a 
96:00 | EI 6 7 z Oo 4 a Oo G 0 Oo q i] 0 
d7700 | £ 30 32 4 | 0 ta] i] 0 a Ot q i] G 
d8: O00 3? 59 50 36 45 Q a La] Oo Lt] ia] 0 q i] O 
09:00 32 €4 AS 75 5 o o Lal o oO 14] Oo q G O 
10:00 14 aq TS 24 2 1 0 a o o o o a a a 
12:00 az 47 Bo ld 4 d 0 a a wl 0 Q a Oo a 
lZ:00 13 52 T2 a5 2 Hi La La a a a 0 a 0 0 
13:00 34 Bo 93 36 a I a a 0 it] A] o 0 W) iM 
14:00 ZL 68 td Z1 1 a Qo o 0 0 o | 0 0 
15:00 ZB 64 oT 26 a] Hi o La o a o Q 0 o in] 
16:00 14 Gi Td dz 3 a 0 0 i) a oO Oo 0 o Oo 
17:40 15 53 Bq a2 a a o o i} a o d 0 O Oo 
18:90 rae 69 £6 25 1 l o a i) a 0 a O O 
19:90 11 62 76 34 4 ia] oO Qo oO 0 ie] 0 0 a a 
20:00 3 32 Ad 26 z a] 0 Q a a ut] 0 0 i] a 
2l:a0 3 30 4g 26 Z g 0 0 a a 0 | 0 NM N 
22:00 l a 23 20 6 a Ln LF a a 0 | a 0 O 
23.00 a 4 a be) z La 0 G a a o Q La] i) Oo 
24:00 o e 2 4 0 1 G O 0 0 O a Lal i) 0 

BaY TOTAL 285 ga4 114 474 51 4 G O o Oo 0 o t Qo 

PERCERTS 10.3% 30.38 40.6% 27.18 1.8% 0.1% O<:.9% O.0% DF.oh O<.oe 0.08 0.98 O.08 C.o8 O.oe 


Statistical Information... 


1lSth Fercentila Speed 
15.8 mph 


Median Speed 
25.2 meh 


LO MPH Pace Speed 
19 mph fe 23 mph 
L358 vehicles in nace 
Representing TO.68 of ene ftokral vahicles 


B5th Percantila Speed 
30.2 mph 


Average Speed 
24.3 mph 


VYohicles >» 6&5 EPH 
o 


0.0% 


MassDOT Highway Division 
SPEED SUMMARY 
Wed 4Af1L9/2016 


Page; 


=-Q102.ptn 

H SQUARE STUDY 

Et nes 

74 79 Ha Be+ 

o Oo 1H) a 
0 D D a 
a t Oo i) 
0 o o o 
0 o o Oo 
0 0 o i] 
o 0 Oo ) 
i] 0 0 o 
a 0 o o 
G Li u Oo 
o La J o 
G Q 4 0 
C La] 4 0 
C 0 ra] 0 
1H u Q u 
Q ia] q a 
q 6 4 q 
i] a La] 4 
HH] Lt] Q q 
0 W oO q 
q iW 0 0 
Q a] 0 0 
7 Oo 0 0 
q Oo 0 oO 


3 


Site Reference: 16007T0000q73 File: SPp-d 
Slee IT; LLOGbOOOOAG1 City: VIAHT 
Location: SALEM $T., SOUTH OF VIMHIN ST. County: SPE 
Direckion: KORTH 
Lane; 1 
TINE 14 24 24 Sq a9 qa a3 $4 54 64 65 
o1:00 0 1 Z Z 0 4 O a a i] a 
02-00 0 o 1 2 Go Hi] G a ia) to a 
03:00 0 a & 1 a] u 0 a Qa 0 a 
14:00 a 1 Q 1 1 a a a oO t a 
95:00 0 a 1 3 1 a 0 Li] Qo o ta 
06300 L i] 14 1t 2 4 G a a] o 
o7;ao0 ra 4 40 ra: 7 2 i] i] o t o 
08;00 12 54 aq SE li lL i] G t 0 
09:00 6 44 | 43 | 18] i] Hn] o q o 
1g:00 27 45 &3 4d 7 a Oo Ny C 4 a 
11:00 23 44 aT ag 3 O t (} G q iN) 
12:00 15 65 79 2B 1 ie] t t Cc a 0 
13:00 23 64 fA 41 7 it] t tt G q i) 
14:00 14 65 a3 41 4 Oo a q o Lal i) 
16:00 54 eo 114 a7 2 ii] t a oC a 0 
14:00 a3 69 oF a7 6 if] a qd q a 0 
17:00 a4 aT S1 a4 3 i] q it} 0 Q i} 
16:00 14 rE) ea) 45 T 1 a a 0 Q q 
14:00 8 54 ra 36 z 1 a q a a i] 
20:00 5 36 &3 34 z to iH] 0 q 0 0 
21:00 2 2 37 20 3 o tT] 0 q Q 0 
22700 G 10 27 12 1 | tt] q a Le] i] 
23°00 1 3 LO il a 3 q 0 q a 0 
24:00 C 1 2 0 z 1 q 0 q a 0 
DAY TOTAL 305 BiS 1257 612 84 4 a o a a 0 
PERCENTS 9,98 26.59% 40.8% 29.9% 2.78 G.24 0.0% G.Ok 9.08 F.08 Ook 


Sta tiseical Information... 


Lith Ferecentilea Speed 
#20, mph 


Median Speed 
25.7 mph 


10 MEH Pace Speed 
13 mph to 29 mph 
ZO72 vehicles in pace 
Representing 67,24 of the total vehicles 


O.0%8 0.08 O.0% 0.08 


BFSth Percentile Speed 
41.0 mph 


Awerage speed 
24.8 mph 


Vehicles > 65 HEH 
ia] 
Oo. 0% 


SassBOT Hiognway D.71skon 
SP==0 SUMMARY Bager 4 
The 4fl4/20195 


Elite Fefererce: LaCOT0 73479 File: SEG--0102.ern 

Site IG; litmMaocgad:. Ciey: VINKIN SCORRE STEDYr 

woacakion: SALEM ST... STH OF VIWHIn ST. County: SPEED NSE 

Direction: KORTE 

Dame: 2 
TIME ES x4 23 aa 749 44 qo o4 55 Bq ao T4 73 a5 SE+ Tota 
2:00 ao rs G 4 xz H | 0 q q 0 o d c q 4 T 
g2:00 oO d Zz BLS 1 1 Q oq q 0 o a G 0 a 7 
13:6 o a C G q Cc 0 q J 0 a q HH 4 4 Cc 
d4;09 LF a Cc 2 oO 1H i ta Hl] 0 a a d 4 q 3 
92:99 oO 4 a 4 = 1H H a q 0 a 4 H | a 0 E 
96:45 a 4 AG 5 3 l dl J a 0 oO q d q o 24 
o1:d0 S T a1 Acro z 1 d ba q 0 o oa a oO 0 77 
06:93 TE 54 #7? 41 + 1 a 4 a 0 oO 4a ad oO o 234 
OF:d5 31 a5 in] 21 = dq i) ra) 4 0 oO 4 a 0 a 217 
16:95 Zh co 74 al eS il a o +a) 0 oO a J o a a7E 

DAY TOTAL DE 1¢7 305 15E a3 1 a oO 4 0 oO 4 q in) a 763 


FESCENTS 14.45 23,68 817-08 22.78 2.28 JD.58 J.0t B.0% 3.08 3.0% 0.08 O.08 O.GE 7,083 O,FR Llobet 


Ekatistical Intormtioan... 


15th Fercentice Speed B5th Percentile Speed 
19.2 mpk 41.3 Epa 
HeGian Speed hverace Speed 
76.0 rpk 24.5 xofh 
20 MEH race Speed Vehicles * 533 HF 
76 fph to 34 ook tC 
477 vehicles in pace Cod 


BRecresenting 63.48 cf the total vehicles 


HassGOT Highway Divisicn 
SEEEC SUMMARY Page: 45 
Kon €/31/2016 

Site Reference: 1a007G030474 oo As a So File: SFo-4-J192-prr 

Site ID: LLOCeeogo4ct1 Titys VIMNNIW SQUARE STUDY 

Location: SALEM 5T,., 3CUTH OF VIWNIN ST- County: SPEEG Hes 

Direction: 305TH 

Lane: 2 
TIME 3 a4 23 34 33 ae a9 454 55 Bf $3 T4 7a ES Bot Trt 
14:09 S of i270 21 R | a 1 CG HH o d t t a Oo 240 
15:49 32 TE 20 br 2 o J c 3 o H] Cc c a oO 265 
16:09 az a: 72E Sie 4 0 q 1H J G H tC | J 0 265 
17:00 14a 8S 225 62 4 o J i] i] i J Cc 0 J Oo 271 
18:39 E 4z 221 ae 5 o 0 i} a C 1 C 0 g oO 24% 
19:39 12 56 94 Eg E o 0 H a] G 4 HI q g Oo 22% 
o320 4 2S a1 4g 4 0 a H ia C d H q 0 G RIE 
21:30 1 7 56 ac 5 o 3 d fn Le g H HI] 0 Ln a 
22:90 ik 5 ag 28 T o a | q c Q | J La) t St 
23:00 1 4 5 14 Hi] iF] a d ia C a a a 0 C Zé 
24200 1 6 5 13 F | in) a a ia] c g a q o C 24 

DRY TOTAL 1f1 4456 Bag Gite 44 G 2 4 ia] H | a q a oO * 61526 

PERCENTS 5.98 235.08 46,398 24.28 2.26 G.08 0.0% O8.de £.9% O=<L0R G.0e D.oe OLCE CLO Oe 1S 


Stakastical iniooretion,.. 


aach Percentile Speed 
#1.1 meh 

Mecian Speed 

75.4 mph 

10 HEA Face Speec 

24oefo ta 24 poh 

2235 vehicles in pace 

Representing &5,32 of the tekal vehicles 


BSth Ferccentiiea Speed 
31.3 Gpa 


AYeEage Fpeed 
25.39 Gp4 


Vehicles > 5 MEA 
G 


0.3% 


MassPOT Highway Division 
SPEED SUMMARY Page: 6 
Tue 4/12/2016 


Site Reference: 160070000479 File: SPD-4-0102.prn 
Site IB: 110000000401 City: VINNIN SQUARE STUDY 
Location: SALEM ST., SOUTH OF VINNIN ST. County: SPEED Né&S 
Direction: SOUTH 
Lane: 2 
TIME 13 24 29 34 iu 44 44 54 hu b4 Bo Td 714 a5 Bé+ Tora 
41:00 1 a 2 1 ¢ i) t o 0 q a) 0 0 t a 4 
02:00 a 1 4 1 LH Ls) t i] 0 o t iF] i) Hy q 5. 
O3;:06 a i) 0 t 1 0 t o 0 a t i i] t a 1 
oa:0C a a 0 I a i) t i) 0 o t 0 i) t a t 
O5;50 1 a x] a a Hy t o 0 a t iF] i) ¢ a E 
4:30 a] 1 4 4 a i t a 0 a LH i i) LH a 16 
O72: 0 4 13 26 13 1 G t i) 0 0 t i i) oH a 57 
08:00 5 vw 100 43 2 o t o 0 i) oH He Hi cH a 197 
Oa:0 4 5 a5 dl z o oH to 0 i] q CG G a a 145 
yOo:93 43 i? 38 44 1 t a t 0 i) Li] c i) a a 283 
HED q 57 a0 23 2 a] q ot 0 a | c t | a 186 
Fe: 09 q 54 95 a2 z t a t 0 i) a t t d a 137 
3:09 14 V1 137 43 5 t i] t 0 i) a t t d 9 277 
14:09 5 EE a5 at a t a t o Cc J t t iA] Qo 200 
15:09 IS a7 110 aap 4 C a c in] i) st] I] t ia] 9 2149 
16:00 3 | 10E a4 4 t a] c 0 a i] a aH g Oo 243 
17:00 a 64 114 Sz 4 t q ti 0 Cc ia] a a if] Oo 245 
16:00 he Gd 131 60 a a a a 0 t 0 q a o o 2595 
15:00 S a2 114 TS 4 14} oO a o t 0 a a 0 o 241 
20:00 2 44 0 4z 3 ci a = 0 t 0 4] a 0 O i283 
71:00 i 22 ee) 46 a 1 0 of 0 t 0 a a o O i244 
22:00 a a 46 #3 4 J ut) J 0 u ul it a o i) al 
23;00 i z ll i a J o J 0 G a a 0 0 i) 24 
4500 i) =| 10 7 z J o g 0 a a q 0 o a #2 
PAY TOTAL ll 4 =6THo) 61532 SE. aT 1 o a i] it a a 0 o O Jabez 
FERCERTS 3.68 24.48 €9.98 21.5% 2.18 O<.98 D.0% Offa Coe 9.08 0.08 OF.’ O.0% F.0% O.09 100% 
Statistical Information... 
15th Feccentile Speed BSth Percentile Speed 
21.4 mph 31.0 mph 
Median Speed Avectege Speed 
26,2 mpk 25.0 mon 
10 HEA Paca Speed Vehicies > 65 MPE 
19 mph co 29 eh 0 
2391 vehithles in pace O,0% 


aepreasernking T2.7T8 oF che toral vehic.es 


MassOOT Highway Division 
SPEED SUMMARY 
wed 4/14/2016 


Page; 
Fille; SPD-4-0102.prn 
City: VINNIH SOCKRE STUDY 
County: SPEED Nés 
6d &9 T4 74 $4 Ag+ 


7 


hitg Reference: LéQ0TOIORodTS 

Site TO: 210090000401 

Locoetion: S4&LEM ST., SOLTH GF VINHIN 5ST, 

Plraction: SOUTH 

Lang: 2 
TIHE 14 24 249 a4 1% 4q 44 Ad a 
01:00 Q a 3 l 2 a o 0 
02:00 La Le l a o Q Qo 0 
03:00 a o 1 z 1 a G 0 
04:00 a 1 l Q | o i) 0 
05:00 Q 0 l 1 | Q i] Ly 
06:00 2 a tT = C 1 OF 0 
07:00 | 15 23 13 3 i OF 4] 
o8:co 1 at kiz 61 B al 0 0 
09:00 5 47 Lot 56 4 o Q a 
10:00 & 45 ae 52 10 O Qo a 
11:00 15 458 104 42 7 Oo it] 0 
12:00 a7 48 a7 51 5 i] | G 
13:00 li Td 131 q7 7T O o G 
14:00 13 G6 124 $4 2 q o Oo 
15:00 ZT a1 135 5a 3 0 o o 
16:40 g 53 123 5a + | o 0 Oo 
17:00 13 68 1l24 Th a Q 0 li; 
18:00 | 44 Lz 61 li Hl 0 io 
19:00 Ll a4 a7 70 ] a] 0 q 
20:00 a 4q #4 a3 a) | 0 a 
21:00 o 19 4B 36 i Y q it 
22:00 o a 45 a4 2 a it] 4 
23:00 0 5 1d 13 z L a a 
29:00 o a q E 4 a Q 0 

DAY TOTAL 164 TTS 1618 Biz 104 4 G a 

FEACERTS 4.8% 22.39% 46.439 23.59 2.9% O<.1% O.04 O.0% Gia 


Statistical Information... 


15th Fercentile Speed 
21.3 mph 


Median Speed 
26.5 mph 


10 HEH Face Speed 
24 mph to 34 mph 
2440 vehicles in pace 
Representing 69.9% of che total vehicles 


a 
0.08 0.08 7.08 O.0) OF£.0% O.0% 


BSth Percentile Speed 
31.5 meh 


Average Speed 
26.1 moh 


Vehicles > 65 HEH 
0 


0.04 


Massa0T Elgoaway Divisior 
SPEED SUMrAY Page: a 
Tho 4fi4 2016 


Site Reference: LeCGIII0947% Fite: 3S80-4-0192.pm 
Site IB: 2LCltI7004C1 Cacy: WIMHIE SCURRE Stlpr 
Location: SALE¥Y ST., SOUTE OF WIHkIS ST. County: S2EED Was 
Direazbion: So0TH 
Bhai 2 
TIME ee) 2d 25 a4 as 44 49 54 59 Ea oF iq pune 35 B6+ Tote 
02:00 3 t KI z a c 4 o a 0 a c | a 0 1 
o2:C0 Hg o 2 A a LH | Oo 4 o 4 LH H] a] a a 
03:60 i 0 z a a H] ia] in) Q o J | H i] o 2 
4:00 iH G 0 o a J La] i] 0 o a o J a 0 o 
=:00 c C Ba = a J 1 0 0 Oo J i] J i) o 3 
oe: 08 i 1 4d a oO J a o O G 4 Hl a Oo o zl 
o7: 0d € 5 aL 14 3 | 0 c o c 4 dl a] in) G 33 
OE: Gd 15 36 33 5% E o C 0 G 0 a ia] i) C Ziz 
OS:08 12 48 eae 55 7 a o C 0 O i] q Q o a] 245 
16:20 li =0 4 az & i o c in] i 0 4 o a i) id 
dnt TOTAL $4 Lde 355 13E #4 = HL HH C LF o o a tC C 778 
BERCEATS 6.2 10.63 47.09 25-18 3.0Ch D.28 JL OFf.0e O<.cs OL J.09 Clon 2.08 Gok 6.6m 6ApGE 
Stakistical Iniereation... 
.4th Fercentile Sseed EStn Percentile Speed 
21.5 apn 323.7 och 
Median Spec average Speed 
26.7 On 25.2 meh 
LO HFE Face Epeed Wahiclas > 65 HPH 
26 Gah ko 34 mph i] 
S61 vehicles in pace O.G4 


Fepresenting 72,18 of che "etal vehicles 


VassOOT Kignway f271520rn 


SPEED SUMBZAR Fage: 4 
Man 4/15/3016 
Site Reference: 1éDI700007S6 =e ae File: SPD+5-C112. pen 
Site IO; #&2efdo00c592 FeTA LL CiLrey: VINWSIN SGOARE STUDY 
Location: TECESCO ST., WEST OF WEST Sr. County: SPEED Hes 
Carectian: AGES TOTAL 
TIME ig z4 29 35 ay ae i 34 59 Ea | T4 TS HS 36+ Tobe 


ee ee ee ee a ee ee ee ee ee ee ee oe ee ee ee eee eee eee 


Le:0g ac} 15 .4l 502 319 42 c| x] o 0 c H H La CG lava 
15:00 a 45 205 473 231 LE H| J o o c 0 H | o Oo 1330 
16-00 1? 445 ace 591 414 az 1 1 o O G 0 d o O 1254 
17-00 Zz ZE 229 330 134 2 d a a] o & iH q 0 O 115F 
15-00 23 ag 20] B35 127 44 i J 0 o & C a Ln O 125c 
13:00C 15 $1 17 4aTe dai 31] Ey 1 in) 0 & C a o CG 1loer 
20700 I 4 193 355 233 z 4 J 0 0 E LH 4 th i] TEE 
PL:On 2 5 7 133 155 26 a J G o E LH g i C 4iq 
22:0 Z ft 44 114 125 1eé a QJ i] t LF i] I Ln tC rack 
fa: OF 4 HI] 7 Sz 3E 11 i J C in & 0 g i Cc 411 
24:00 gq d 5 zl 21 1 q 1 o a cE H a CG t aE 
DAY TOTAL Tal 233 #1415 4156 Bade El 30 3 G b 0 a] a Le C 8555 
FERCERTS 1.0% 2.98 16,58 47.93 2H.38 3.28 O.98 O.9% C.08 9.09 O.C8 G.0k O.DE C.08 o,f 1004 
Statistica. Infarmarioa... 
LEth Percentile Speed S5th Percentile Speed 
27,5 spn 47.9 coh 
Bedian Speec ATBIage Speed 
22.2 05 22-0 mph 
1) NFA Pace fpeed Vehicies > 6° MPH 
29 poh to 33 mp4 C 
65939 vehicles in pare 0.04 


Representing 76.2% cf the tosal vehicles 


HaaahOT Highway Davision 
SPEECG SOMMARY Fage: LO 
Tue 4/12/2016 


Site Reference: 160070000738 File: SP0-5-0102. pen 
Site If; 110000000501 Cicy: VINHIN SQURRE STLOY 
Location: TEDESCO §7., #ESY OF WEST ST. County: SPEED Was 


Direceien: ROAD TOTAL 


01:00 a lL z | ll 3 q ty Qo o a i] a i) 2T 
de: 00 a a i 3 z i] l i Q a] t o Q 0 o 16 
93:00 q 0 1 a 4 1 0 0 a o t o 0 a o aa 
14:00 0 a a Q 5 3 i] a i) o ot 0 a uN uM) & 
93:09 0 2 3 l? lz 3 4 L Ve) o uy 0 q a O 44 
16:00 1l z 16 48 TL q7 5 a 0 C q Ls) a 4] i] 1LB1 
7; 00 E 14 a4 746 2845 60 7 a } C q a q i] iW) aga 
068300 4 30 1a 450 403 43 il o O o a 0 q q OG 1213 
05:00 7 44 £1 S71 230 24 1 0 a] a a o a a) 0 1156 
10:00 rs 13 Laé aql d05 23 2 a O c 0 i] q a t g62 
1i:00 6 4 1491 424 ear a4 Z a a] a 0 i] 0 0 q noe 
12:00 2 lt L44 451 28a 40 i a Oo 0 0 Oh 0 a | a44 
14:00 4 44 165 47a ZHS a2 3 a o q 4] t 0 Qo q 404 
14:00 4 zd 129 411 236 45 4 a O H] a o 0 0 q al2 
15:00 t a4 134 433 278 27 l lL O Q a i] Q 0 O 1024 
16:00 4 a2 208 $53 zZé2 25 4 a 0 Q a 0 Q it] 0 1130 
17:00 li fe 2543 632 281 16 3 q iW) q Q 0 Li] it] O 1234 
14:00 7 4 258 653 2495 22 0 a un) ot] a) 0 0 i] 0 1269 
19:00 3 46 21S 450 3245 38 6 a) o q q o a) ut] O idl 
20:00 a 17 a9 428 204 #2 0 a) 0 q La] | a] ] 0 TTh 
21:00 LF) 1 s1 235 164 #3 Z 2 0 q 0 i] 0 0 | 308 
22:00 C 4 36 124 Let 15 L a o a Lf] Oo o i) | 257 
22700 G 3 10 42 41 L4 o i] Oo q o iy o a o 120 
24:00 C z 7 1T Za 1o z L i] a 0 Li] 0 Q | Be 
DAY TOTAL TT 437 2573 45d 4495 580 54 6 O a o t 4] it] 0 15662 
PERCERTS O.58 2.8% 16.5% 47.98 28.9% 3.78 O<.30 9.0% 0.08 O<:.0% 0.03 OF.08 OF.04 6.0% O.08 1008 


Statistical Information... 


15th BFercentile Speed B5th Ferccentile Speed 
27.6 mph 47-1 mph 
Median Speed Average Speed 
32.2 mph 32.1 mph 
10 MPH Pace Speed Vehicles > 65 MPH 
29 oph to 39 mph H] 
11925 vehicles im pace 0.0% 


Hepresenking Te.1% af the total vehicles 


MassDOT Highway Division 
SPEED SUMMARY Page: 11 
Wed 4/13/2016 


Site Reference: 160070000758 File: SPD-5-0102.prn 
Site ID: 110000000501 City: VINNIN SQUARE STUDY 
Location: TEDESCO ST., WEST OF WEST ST. County: SPEED Né&s 


Direction: ROAD TOTAL 


TIME U9) 24 24 34 44 q4 au 24 ay ba be 4 ry bet Bh+ Tokz 
Olsd3 0 t 2 a 12 = fi C dl a c tu ia] C a 29 
o2-03 o t 0 z t Z t 0 uf Ct t ia] c o a 
O3=00 o t o 1 2 1 D iH 0 o Cc a 4 Cc a 4 
04299 0 t o J 2 :| 1 C t a c 0 a C a 7 
05:09 0 c| a a la A Z i} Ln) a Cc i a Cc o JE 
05:99 0 a E dz aE iv 7 1 G o 1H Ln a c Q 1B 
ot-00 z 5 3] 238 345 Gl & 1H O a C Ln) a C o B74 
oe=Og 3 t 136 3a7 434 BS 2 1H C 0 Cc o a Cc O i11EL 
09:00 a 24 123 363 JHE 23 2 1 iH) a C i a Cc 0 169) 
10:00 5 ll 12E 456 41] a1 1 O C a c o a C a S34 
1.290 4 23 10) 50T 255 25 i i} i) o c i a E a $54 
12:00 1 22 140 24 393 aT Co H C a c i) a C QO 162) 
13-00 3 16 144 SIE a13 da 2 HT] oC a c o a Cc o 1062 
14:00 17 54 256 34% ZOE a4 C 1 1 o c t o c go 1121 
15:00 12 20 200 SES 304 ag 1 d C a | Ln) a c Q 1152 
16:00 5 24 alz 316 359 q1 4 d iF) a i] o a Cc o 116) 
17:00 ll 44 255 610 321 22 z J iH) o i] i a 1H Oo 1289 
16:00 DS 4g 2768 703 30% ad 2 1 Cc q i] C o C Oo 1364 
19:00 E £3 223 522 327 2g 2 H] C 0 i] G i] c Oo 1164 
e000 6 a7 150 403 220 Zé 2 q CG 0 i] C ia] C o A324 
21700 = 1S 134 #15 144 | a H] C 0 i] ti Ln] c o B7g 
rrr 0 a 34 110 120 20 i] HT] c a H] t a C a 311 
far0g iH] 1 IL 56 42 20 1 q C 0 H] c a i] o 1SL 
ra: i) z & 15 29 ll 1 d c o H] c a H| a eo 
Day TOTAL lio 417 2617 Jé6s 4773 Ef? a4 q 2 0 HT] c o H] O 16435 
PERCENTS C.7h 2-68 16.07 47.9% 29.08 3.68 FJ.2% O.08 C.C8 OF<£.08 J.08 C.08 O.08 9.98 O.O8 190% 
Statistical Information... 
24th Percentiie Speed ASth Percentiie Speed 
27.7 aph 37.2 mon 
Hedian Speed Average Speed 
32.2 Dph 32.2 mon 
30 KER Pace Speed Vehicles > 45 MEH 
22 sph toa 39 opk o 
12639 vehicles in pace 0.0% 


Representing 76.99 of che total vehicles 


Mess? Kighway Division 
SPEED SUMEASE Fajge: 22 
Tag 4/16/2015 


Site Feaferenca: L6RITDO0075s File: SFi-S-C1G2.prtr 
Site If: 210009000371 City: VINHIR SOUAaRE STUoF 
Loacabion: TEGESCO ST_., WEST OF WEST 37. Seunty: SPEED 4455 


Direction: §oag TOTAL 


TIEKE ay ze 23 34 a5 14 ag 54 a5 Ea Ba T4 74 BS d6+ Tere 
91:90 i 0 » 14 lz 4 1 t c u it) a q 4 Q 32 
q2-00 ft o 2 5 a = st] 1H C i] i] a i] fa] o a0 
03-90 i Oo 2 3 a o 0 c tH o C Oo 0 0 0 5 
O4-200 0 0 Cc 3 a 0 2 iH HI] o 0 o a i] o pal 
Q5:00 i =) 7 3 25 a 2 c d Oo C o o | o af 
og-00 Wy i 7 35 Bz 35 | 1H H| o C o ia] 0 o 165 
q7200 1 7 54 Ta ID. a5 4 1 Hl] oO C o o 0 o 61> 
OF 200 E 14 81 a5 192 42 3 o | O C o o 0 O 1204 
o3:00 1 25 64 5Tz az 25 ] HT] HT] ia] C i) 0 i) oO 1930 
10:00 12 at iS] 455 252 42 | HH] q Ln Cc o Qo 0 oO 326 

DAT TOTAL 20 Es i S51) (1340 1398.0 2#0 #1 1 a C C 0 Qo 0 O £116 
FEBRCENTS O,66 2.043 13-48 8.6% 39.5% 5-55 97.58 O<-Ch O.08 O.09 O.G% 9.0% 9.5% D7-0% O.0% 1005 


Statistical Infwmetion... 


132h Percentile Speed B5tn Percentile Speed 
26,7 meh 47.7 moh 
Metian Spesd AVErege Speec 
32.8 meh 42.8 woh 
10 MEH Jace Speed Yenicles >» 55 MEH 
29 meh to 39 sgh 4 
S22i vehicles in pace 1.05 


Representing 13.25 af the coral vehiclas 


SassioT Highway O2yvision 


SFEED SUMHARYT 


“Mon 4/13/2016 


ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee ee ee ee eee 


a eo ee a a a eee ee a a a a a a a aa a a a a a a ee ee ee ee ee 


aa STA :SNB 

Site Beference: LEIQIGOQQOTSE 

Site 33: 119000CCEJ501 

otetion: TEIESSO ST., MEST OF BEET ST. 

Direction: ORTH 

Bane: 2 

TIHE 149 24 es 34 33 45 449 Ed 

24:00 E 1t 749 297 liz 17 a J 
25:00 i 2g 114 rel 33 le oO J 
26:09 ¥ 25 ld 322 132 4 oO H 
17:09 i 13] 104 ZBI 1355 7 in 1 
-8:09 | 15 117 ae4g 120 11 1 H 
ie:dd & Ss rH 211 107 7 o H 
2e:d9 a q 4d 154 TT | oO H 
21:9) i z a4 Ba 4 ¥ a ad 
22:09 z £ 21 45 4 4 C | 
23:03 a gq E a3 za a i J 
24:03 a a 2 14] a 4 1 J 

oar TOTAL 22 117 Tad 1959 38T Lk] 6 a 

FEECESTS C.6B 32.18 19,58 SLLLE 23.2% 2,58 G.38 98 


Statistice! Irfar-atica.-.. 


15th Percentile Speed 
76.9 mpk 

Medien peed 

21.6 mph 

10 BPH Face Speed 

25 eeh ta Ja xpk 

2R4C vehicles in pace 

Bepresenting 14.28 of Che total vehicles 


Page: of 
Fale: SF2-5-9102 .2cn 
Cacy: WIREIN SOanRE §TiDy 
County: SPEES Was 
Ba oF 74 79 ES EB+ Tote 
0 H | 4 a i] C B25 
a J a a 0 1H eto 
a d | a A] LH 631 
gq HI J a LF LH S4e 
a | i 4 a f) S35 
a d qd al i] C 404 
0 H 4 a o LH 2oT 
q d q a 0 LH 1E5 
a H] | a 0 LH 132 
4 H] el al 0 0 4E 
0 a a a i] 0 az 
a J 1] J in] 0 3627 
C.J& C.0s O.CE E.dé O<.DG O.G% LGeq 


S5tk Bercentite Spead 
36.4 xph 


Average Speed 
21.5 =ph 


Webicles >» 45 MEE 
C 
1.0% 


HassCOT Highway Tavislon 
SPEED SUMMARY 
Tue 4/12/2016 


File: 
Cicy: 


Pv mf 
SPO=5-0102 .prn 
VINHTo SotaRE STUDY 
County: SPEED NaS 
64 14 74 83 Bet 


FJ 


ee ee ee ee ee ee ee ee ee ee ee ee ee a a a ee ee a a a 


bid 
ag 
Tad 
6T4 
558 
546 
51 
aga 
431 
495 


Site Reference: Labo ToopoTss 

Site Ip: Licoogogooso.r 

Location: TEDESOO §ST., WEST OF WEST ST. 

DLEeckiean: NORTH 

Lane; 1 
TIME 19 24 2? 44 a3 44 ag 54 545 
01:00 o lL 1 3 5 Z 0 i 
02:00 o o 1 a a i} a ot 
09:00 o 0 al 1 z 1 0 t 
04:00 o 0 O La] a 1 O t 
05:00 0 = al 5 7 4 2 a 
76:60 L 2 14 26 50 149 4. t 
O7: 00 1 44 a4 144 200 d4 5 t 
78:00 ia] 13 111 451 166 11 al t 
03:00 2 3? 140 4439 153 T ia) to 
LO;00 1 10 so 278 168 ll o t 
Li: fo 4 a1 140 adt aT ] O 0 
12:00 z il gs 256 1249 18 o i 
Lg:00 Z 14 30 258 wa 4q Oo t 
24:00 z 1a 40 207 104 i) 2 i 
15:Co a 19 ita 255 i0T lz Oo i 
16:00 3 19 115 diz lit & Q 0 
17:00 1 14 103 doz 15 5 z t 
18:60 2 13 34 261 132 5 o o 
19:00 us) 1a Td itz ang eu a t 
20100 o ) 34 182 BS 8 a t 
227600 o a aq 123 63 a a z 
22:00 0 3 20 a4 40 q O 0 
24:00 a a 6 el 20 4 Go iW 
24:00 i] z Fs q 10 4 z in 

DAY TOTAL rat 7ad 1400 3444 2106 e2q 145 3 

PERCEMTS O.4% 2.08 17.68 49.8% 2o-qh 2.88 8.2% O.08 Of 


Statistical Information... 


LSth Feecentlle Sneed 
27.3 Dph 


Median Speed 
41.9 mph 


10 MPH Pace Speed 
24 mph to 39 mph 
6050 vehicles in pace 
Representing 16.08 of the total vehicles 


GO. fa 


i= 


O.08 O.08 8.08 O.0% O.0% 


S5th Percentile Speed 
46.8 mph 


Avarage Speed 
31.93 mph 


Vehicles >» 65 HPH 
0 


o.0% 


HassPoT Highway Bivisien 
SPEED SOMHARY Fage;: 3 
Wed d/13/20.6 


Site Reference; 1é6c07To000TSa File: $FPD-5-0102. pcr 

Site IO: E10000000381 City: VINHIN SQGARE STUDY 

Logation!: TEDESCO ST., WEST OF WEST ST. County: SPEED Was 

Girfegtion: WORTH 

Lana: 1 
TIME 19 zd 29 34 ag 44 44g Sd 549 64 649 74 rh] #5 Bée+ Tata 
O1:00 7 o 1 4 4 2 o o Fi iF 0 i] NW) th i) 12 
o2:00 a Q if] a a a 2 o t o 0 tt th t G 2 
03:00 q Q o a] a 0 o 0 t Oo 0 0 OF t c o 
04:00 4 Q 0 Q Zz a o of a Oo 0 0 i] o G Zz 
OS: Og a 3 4 4 45 5 L a 0 Oo a a t o Q zi 
06: G0 0 4 G 27 56 24 ba] tt] a 0 a Q tf o 0 L2z2 
o7:00 2 4 416 156 231 44 45 o 4 i) o 0 a oa i] agg 
Oe : 1 7 A? a4 243 a7 1 0 q t 4] o a 0 Q TLO 
09:00 4 ah #4 350 157 a a a a t a] H ] a i] Bag 
16:00 1 z Td 27a 161 24 a 0 0 fl a] t] 0 ) o S44 
11°00 1 14 66 295 152 iz 1 0 0 a i) a i] q q S41 
12:00 G 7 aa 255 436 22 o Q a a i) q 0 a] q §23 
13:00 a | 74 269 265 1a af Q ta q o a 0 a) q 546 
14:00 J 23 108 202 217 20 G 1 l q i] 0 0 i] Q 531 
15:00 1d if OB 272 244 45 4 i) a q a o 0 o 0 52 
16:00 5 iy 100 280 1&0 14 q t 1] 4] i] 4] a i] 0 S74 
LT: 90 4H Ze 138 316 141 7 q CG O a i] 8] it) Q 0 642 
18:00 6 13 LAT 310 123 4 1 c o a fh O iF 0 14] 610 
15:96 | | 105 Z17 132 9 q t O a N a] 0 0 4] 473 
20:00 2 il €3 151 70 ll | tt tr 4) Ot o 0 O 0 a0 
21:06 1 6 45 122 a4 3 | ] iW) a o G a i] a] 230 
22:00 o Lat 16 44 47 7 Q 0 i] 0 O G 0 4] O 125 
za:dd o E 4 24 23 10 L Q t 0 t c if] iN) o 67 
2d:00 q Hi 3 ig 7 5 L | 0 1 t LH 0 0 o 26 

DAY TOTAL =| 15L 1341 #3979 2aAgT 304 20 L 2 i] tT} Li O i] QO 8286 

PERCENTS O.78 2.48 16.2% 48.08 29,98 3-68 OF<:.2% 6.98% O.08 O08 O<.0b O.0% O.0% O.0% O.oh Loos 


Statistical Information... 


iSth Percentile Speed BSth Parcentile Speed 
Z7.7 mph aT.4 mph 
Median Speed Average Speed 
42.2 mph 32.2 mph 
10 BFH Pace Speed Vehicles >» 65 HFH 
259 mph ta 33 mph 0 
6375 vehicles in pace 0.0% 


Representing 76,98 of the totel vehicles 


Hats 27T Kigkheas Divisiacs 
SSEZO0 SURMAR Fage: 4 
Taya €f1laretle 


Site Reference: lLEObTOOCE7T 453 File: SFT-§-O102. pee 

Site If: 11900008331 City: VINKIN SHUARE STUDY 

Lecaticn: TEtESOO ST., REST OF FEST ST. County: SPEED Hes 

Direction: BOATE 

Lane: 1 
TINE ia a4 Zi? 34 a4 44 44 5a Eg BE oo T4 79 EE SE+ Tote 
EL:00 Hl] O 0 6 5 a z c C a H | q oO i) a 14 
G2:00 H C 2 3 r " a CG C a ] 1 a i) a 7 
Ga-00 J G 1 1 i q 4 C G a d H] 0 i) a a 
Ei-co J Cc 0 H Zz a i c c 0 H | Hi a gq a 3 
CS:G0 4 4 4 5 a 3 2 G 0 0 Q H oO q ra Za 
Ca:Ce a 1 E 27 5 az 4 ct a oO H | q a 4 a 114 
CT=<CC = q JE £15 243 “7 a 1 0 oO q d oO a a o44 
Cs-0C z +1 a3 aah 241 #6 z a 0 a il H | a gq a T148 
Garoc 4 ie) 185 347 1&2 1b 0 HH 0 oO H | q oO g q Ez 
19:0C 4 5 AS 295 157 1z Ly HH Lt] La) H H 0 ci a a3E 

28% TOTAL 7 a? 322 1142 a54 139 13 1 0 a q d oO a 2 2508 

PEACERTS 7.59% 1.65 12.98 55.68 24.0% 5.1% O<.5% 9.08 C.o8 C.5% D.Ch CLOb C.b 8.08 J.08 100% 


Statistical Information... 


15th Ferccentile Speed BSth Percentile Speed 
25.0 2pm 37.7 mpk 
Hedier Saeed Average Speed 
32.59 =po 33.0 gok 
10 MRE Fece Speed ‘eahicles > 65 Hed 
29 eth fo 39 rok c 
1935 vehicles in pece 0.05 


Representing TH.45% of tne cotal rehicles 


MassiT Highway Borisicen 


SPEEO SUPEtaaY Fage: ¢ 
Mon if lf2g14 
STA. SSB 

Site Aeferencer lL6&GOTORIOTES File: SF5-35-C1lI2.pe6n 

Stbee re 2 haeenieess Sity: ¥VISNIS SQUARE STUDY 

Lomatiao: TEDESO0 ET., west GF WEST &T-. Csunty: SPEED Hes 

Direction: SCUTE 

Lane: 2 
TIHE aa 24 24 34 ad gé 45 a4 a9 b4 £3 Te 74 35 S6- Tota 
14:00 i 5 Ee 203 194 et E | C 0 C C Oo o ta) LH Side 
13:00 | 2G 41 312 144 i] q Ec in] Cc C oO o 18) Li] 930 
16:00 13 14 WwW Z6o fa 24 1 1. 0 Ct iF) o ia) 0 | B19 
13:66 1 ] 112 311 251 11 4 Ct t G C 0 t 0 H| Bod 
JE -CC 2a 21 g4 34E 2oT 34 2 1H C C C oO C o H W115 
13:00 AL 2E 1a7T Zed 224 34 2 1 C C o oO G Oo H 67s 
20; 00 J 2 52 240 156 14 3 q C C c Oo cC oO H ail 
praeat  b l 4 33 LIE 112 4 =] H Gc C HH O Cc oO d 2a 
22:CC oa a 15 ati 41 iz 4 H c Cc c o C oO a L&T 
22:CG g H} 1 Pin aa T 2 d C C u oO 1H Qo H b2 
24:00 a a 3 11 13 1 2 1 C c a o o oO q 3a 

an TOTAL a6 117 B73 216) F555 143 a4 i : qd i) HT] 0 7 47Tz 

FESCENTS Liab 2.58 24.18 35.58 52.5% 9.58 G.58 O<.08 O<.C8 OCS OF.68 OF<:.0% J.65 0.0% O.CB 1058 


Stetisticad infernmetica... 


LEth Fercentllie Speed 


76.1 npk 


Median Speed 
32.6 ph 


10 MPA Pace Spesi 


29 soh toe 39 apn 
3719 vwekitles in pace 


Representing 77.9% af tne tokel vehicies 


BSth Percentile Speed 
37.4 opk 


Syvecage Speed 
32.4 mor 


Veoicles > &5 HPH 
4 
o,0% 


MassDOT Highway Division 
SPEED SUMMARY Page: 6 
Tue 4/12/2016 


Site Reference: 160070000758 File: SPD-5-0102.prn 


Site ID: 110000000501 City: VINNIN SQUARE STUDY 
Location: TEDESCO ST., WEST OF WEST ST. County: SPEED N&s 
Direction: SOUTH 
Lane: 2 
TIME 19 24 29 34 44 a4 a4 54 ay m4 EY v4 15 ES fE+ Tata 
01:00 d o 1 oi + z| t o c o a d o o | 44 
02:00 a o o 2 2 Lt] 1 1 C o i} d O a st a 
03:00 | in) 0 x 2 0 t 0 c 0 ay | i) O st] sa 
04:00 J 0 Q q > Zz t in) c 0 ad i) 0 J T 
05:00 J 0 2 T + 4 | 1 C o it J LN a | zz 
06; 00 J 0 a #2 Zl 18 I i c 0 I sf] i) a | aT 
07:00 4 z 43 Tz aS 1E Fy C C o ay qd a a st #01 
08: C0 * li Ta 133 115 dz t C c o a qd o o a 4435 
09:00 4 at 70 fac 1i7 21 1 C c o q qd 0 a a 4B2 
10: C0 1 a 46 LSS lal 18 Fs C C o a1 q LF) o q 404 
11:60 a E i LAG 12% 26 a C c Oo + qd C o q 406 
12:C0 Q 2 53 se Fe 16% fe i C LH o q g ct o 4 443 
1c z ef Ta zis 164 24 | C 1H o q 4 iF) o q 202 
14:00 z 1t ch | 137 i7 2 c 0 0 ia] sa] Cc a q 4B: 
15:f0 4 15 30 ZZB 171 15 i c i] 0 a] 0 a o iA] e235 
16:0 4 iz 33-273 145 149 a C 0 0 i] J to o J 557 
17:20 Lal 15 «(154 230 156 12 al C 0 0 0 0 C o i] aja 
18:f 4 zl Aah z92 167 16 a c o o q a t o q 162 
19:f0 4 at Adz 704 139 1a = C 0 0 4 4 t Lt) q Bat 
20:20 i 11 53 235 119 lt | Cc i 0 a] 4 t o | 456 
21:20 o E 20 lie 191 13 1 C i o 0 A) t o a fEO 
22:00 a 1 =O as a7 1] a C H] o st] i] t o st] 1&0 
23:00 a E) 4 22 41 13 a C HT] 0 st] a) t o q 54 
2tic0 Oo c 5 B li Lf q Al d o q A] t o ia] 33 
On: TOTAL 34 203 32:79 F550 2329 356 35 1 H o 9 0 t o Oo 7705 
PERCESTS O.72 2,78 £5.42 46.08 30-28 9.68 O-468 9.08 D.Ca 7.08 O<-0R O=<L0b D.08 C.0F OLR 1o0n 
Statisticei infgrration... 
15th Percentile Speed g6th Feecencile Speed 
27.8 ceh 37,4 mph 
Fedian Speed Average Speed 
52.4 reh 32.4 mph 
10 HPA Pace Speed Venaclas > 63 MBE 
29 cpa te 25 aph I 
S379 vehicles an pace i.t4 


Representing 74.3% of Khe tatal vehicles 


HassD0T Highway Davision 
SrEEC SOMMARY Page: T 
Wed 4/13/2016 


Sito Raferance: 160070000752 File: SPO0-5-0102. pen 

Flite ID: LLoggoooeso2 Ciey: VINHIR SOORRE STloy 

Leeaseioan: TEGESCOG 3T., WEST OF WEST 5ST. County: SPEED Na 

Direction: S0UTK 

Lana: 2 
TIME 29 24 Z3 a4 ag 4q 4q 4 335 64 63 74 74 as Ho+ Toka 
01700 i) i) l 3 ti] x q 0 O q Qo Oo a Q a 1? 
Oe:Co o | a 2 .) i, a va 0 a G Ht] a a a 7 
03:00 0 a 0 4 z FI 0 a iW) H G Mt] a a a 4 
4:60 i] i] 0 1 a 3 1 0 i] st] O 0 0 a) a 7 
os:d0 o 0 G 4 eT] 3 1 a | a iW) Ni 0 Oo a 1? 
Oe: Ot O q a 15 40 13 ra al oO 0 i] o 4] a G oa 
07:00 D 1 Ei a2 Td 16 l 0 o 0 W i] a] Fi o 185 
08:00 Fs 4 54 228 155 24 l i] o 0 W) 0 Q G W) 47 
OF:00 5 lr 45 213 143 15 z 1 o a Oo | a O O 441 
10:00 4 g of liz 145 1a sl 0 o 0 tr O Q Oo i) 414 
b2:00 a g q1 Zle2 Ld a 2 Hi] 0 0 iW) 0 o Oo O 413 
12:00 1 15 sf 2645 kal ao ] 0 o 0 b | a O OG $14 
La:00 5] 4 Til erg Lot rat] al 0 0 0 LH] | 0 1 0 S28 
l4:00 14 34 150 231 AS 13 a HH 0 a o | 0 O t 536 
15:00 a 10 102 q1a Lal 14 G iy a a Oo o 0 O nH] 600 
16:00 a lz lle ech 130 i? 4 0 a a o o G Oo Q 531 
17:00 3 26 Lh 414 LOG 15 a 0 0 Qo LF o 4] i) | e5T 
18:00 g #0 0641 393 175 14 1 1 a a Q D o I fl 754 
19:00 5 345 «6118 315 156 26 Zz | a a) | 4 0 i q 691 
20:00 4 lf 7 ene 150 15 2 0 0 4) Ht a 0 0 Q Sa fh 
21:00 Ll a ao L153 50 6 1 0 0 i) LH] q HW) t H] 343 
22:00 4) 1 15 Al TA 13 0 Hi 0 o Li] a o t a Las 
23:00 0 0 a ao a3 20 Ny u a] 0 Oo 0 0 a Q a4 
24.00 0 z a 5 fe & t d a Oo O a o it Q qo 

OaY TOTAL a7 226 1276 3887 2376 238 ed i o Lt] Q 0 0 q Oo flat 

PERCERTS O.78 2.08 LS.78 47.88 29.28 4.68 0.28 G.Ok O.0% O<.08 O<.08 3.0% OF:.f% O.68 Oo.98 1004 


Statistical Information... 


L$th Fercentile Speed BSth Percentile Speed 
27.7 mph A7.1 mph 
Median Speed Average Speed 
42.2 mph 32.2 mph 
Lo HEH Face Speed Vehicles > 65 MBH 
24 mph fo 39 mph Wy 
B263 vehicles in pace 0.08 


Representing 76.8% of che foetal vehicles 


Mass00T dichway Bivisior 


Site Reference: 1sCITOgc75eE 
Sire IG: 21090Cec0ts 9" 
Locatson: VEDESCoO §7., 


pe Pe 
Dereciicas: 


SCUTH 
Lane: 3 


EST 


fee 


SPIID SUMMARE 


The 4/14/2016 


z 


ee ee ee ee en a ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


oo 


mi 
ee | 


TE 2 


a 


Wl oe oe oe 
2k 
LP Ph te hy sgn te 


hie 

LA 

o 

ho 

beh 

in 
eee 


leer e Oo 


Pl pea tae 


2 ee ee ee ee ee ee eee ee ee ee ee ee eee eee ee ee ee ee ee 


538 527 
2-78 19-38 49.59 22.78 


pay TOTAL 13 
FERCSSTE oO. 98 


Stabiztical Infaormeaticn... 


15th Parcentile Sneed 
22.2 cpa 
Bedian speed 


32.7 xh 


1) 4H Pate Sp¢ed 
29 m9h to 93 moh 
225 wenicles in parce 


Representing T5.12 sf che teral venicles 


Fage: 
Pgle- SPC-5-C192.56rn 
Caty2: VINHIA SQUARE STUDY 
Cornty: SPEER Hes 
54 53 ed 64 14 TS 5 Ho+ 
a H Cc GC st) 4 q i) 
a H Ls C 0 q c C 
a a C t a q LH Ls 
q q C 0 a 0 Hi] Cc 
o J 0 G a a H C 
a a q i o a a G 
o a | | Oo o q 0 
o al a G a CG 4 1 
a a J C t a 0 0 
G g a 0 Ls G 0 q 
i Oo a H 0 t a o 
C.03 C.d8 O<.02 9.68 J.08 G.9%9 OC. 9.58 


BSthn Fercenciie Speed 
a7.7 apa 
Pyerage Soeed 


32,6 tta 


Waicles > 635 HZE 
4 
C.08 


APPENDIX C 


Traffic Signal Timing and Layout Information 


/ 


0282P0101.DWG 


SWAMPSCOTT 
RTE. 1A AT ELLIS RD. 


REVISION] SHEET | TOTAL 
STATE SIGNAL ID NO. SHEETS 


of 2] | 


TRAFFIC SIGNAL PLAN 





mo 
or 
= 
= 
Zz 
< 
Oo 
O 


























TAR. SW. 
ee ee 
GRAN CURB 
64 RTE. 62 1A 
<) — 
RD. 
PARADISE 
GRAN CURB 
eee [ee ee ee 
y SW. 
a SERVICE CONNECTION 
| CONTROLLER 
a | 
Y 
re 
~~ 
~ MO | 
= 
— 
Li} 
SIGNAL CONTROLLER 
VEHICULAR SIGNAL 
OPTICALLY PROGRAMMED VEHICULAR SIGNAL 
FIRE PRE-—EMPTION RECEIVER 
FIRE PRE-—EMPTION STROBE. LIGHT 
PEDESTRIAN SIGNAL 
PEDESTRIAN PUSH BUTTON 
PULL, BOX 
APPROVED BY: 
O 20 50 100 
fj FEET 
(= —- Meee 





























1” = 20° HORIZONTAL STATE TRAFFIC ENGINEER Date 


0282D01.DWG 


SWAMPSCOTT 
RTE. 1A AT ELLIS RD. 


REVISION) SHEET | TOTAL 
STATE SIGNAL ID NO. NO. NO. SHEETS 


MASS} 0282 01 5 
TRAFFIC SIGNAL DATA 








APPROX. NORTH 























MAJOR ITEMS REQUIRED 





QUANTITY [TEM 
1 CONTROLLER TYPE 3W, CAB.& FDN. 
SERVICE CONNECTION, TYPE OVERHEAD 

10’ SIGNAL POLE, BASE, & FDN. 

30 FT MAST ARM ASSEMBLY, BASE & FDN. TY. 1 SEQUENCE AND TIMING NOTES: 

3 WAY, 3 SECTION, SIGNAL HOUSING (12” LENS) 

2 WAY, 3 SECTION, SIGNAL HOUSING (12” LENS) 

1 WAY, 3 SECTION, SIGNAL HOUSING (12” LENS) 

PEDESTRIAN HOUSING (TYPE INCANDESCENT) 

PEDESTRIAN PUSH BUTTON, SIGN & SADDLES 

DUAL CHANNEL LOOP DETECTOR AMPLIFIER NEMA DUAL RING PHASING NOTES: 
ROADWAY LOOP DETECTOR 


12X12) PULL BOX 1. PHASES ASSOCIATED BY A SOLID LINE SHALL NOT 
OPERATE CONCURRENTLY. 








NOTES: 








SEQUENCE AND TIMING FOR SEMI-ACTUATED CONTROL (ISOLATED) 











STREET DIRECTION | HOUSINGS 
PARADISE ROAD (RTE. 1A) NB A,B 
PARADISE ROAD (RTE. 1A) S\s, C,D 
ELLIS RD. EB G,H 
ELLIS RD. WB Bae 






































#IOO |N JB {OO |W) | fe Ge 




















PEDESTRIAN 





2. PHASES ASSOCIATED BY A DASHED LINE MAY 
OPERATE CONCURRENTLY. 























3. THROUGH MOVEMENTS MAY INCLUDE RIGHT TURNS. 




















TIMING [N SECONDS’ 
MINIMUM GREEN (INITIAL) 6 
PASSAGE TIME (VECHICLE) 3 
MAXIMUM 7 16 
MAXIMUM 2 @) 
YELLOW CLEARANCE 
RED CLEARANCE 

WALK (W) 

PEDESTRIAN CLEARANCE 








4. IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC 
MOVEMENT IS TO REMAIN IN EFFECT DURING THE 
NEXT CALLED PHASE, THE SIGNAL INDICATIONS FOR 
THAT TRAFFIC MOVEMENT SHALL NOT CHANGE 


PISS Sagi CAvign 120 wu Scel One te DURING THE CHANGE INTERVAL(S) UNLESS OTHERWISE 
material and equipment to complete the installation. NOTED. 









































EMERCENCY 
ONLY 





LOOP DETECTOR NOTES: 





















































RECALL OFF 1. SEE LOOP DETECTOR DETAIL SHEET FROM DESIGN DOCUMENT FOR 
MEMORY NON—LOCKING JNON—LOCKING |NON—LOCKING SPLICE PATTERN AND OTHER INFORMATION. 






































2. DELAY AND EXTENSION TIMES ARE IN SECONDS. 


3. DELAY TIME SHALL BE EFFECTIVE ONLY DURING THE RED PORTION 
LOOP DETECTOR DATA OF THE PHASE THAT IS CALLED BY THE DETECTOR. 
MODE 
DETECTOR |NUMBER OF g g PULSE 
PREFERENTIAL PHASING SEQUENCE NUMBER | SEGMENTS CALLED -| PRESENCE 





(1) PRESENCE 





(2) PRESENCE 


















































NEMA DUAL RING PHASING NOTES: 





DUAL DISPLAY 


% | 2 % 3 @ 4 
COOH D SIGNAL IDENTIFICATION 
\ ‘ \ / 
| Re See | | ae, | 
CONTROLLER MAKE & MODEL: EAGLE DP 300 


| < | | < | 
UTILITY POLE No. MECO 38, NET&T 38/8 





12” LENS 





| a | | A * | 
is x 7 \ BIN ING ELE OINEAINE (Oe MINE, OEE ee 
METER No. ——<“CtSSCC“‘<‘iS HG B2D-—C‘C(‘C#“‘(N 
C -}+}+H D 12” INCANDESCENT EMERGENCY PRE—EMPTION (TYPE): NONE  — | 
Ar at APPROVED BY: 
a5 06 a7 a8 





STATE TRAFFIC ENGINEER Date 





SWAMPSCOTT 
ROUTE 1A AT VINNIN LIQUORS 
t 


REVISION) SHEET | TOTAL 
WAS] 1799 


TRAFFIC SIGNAL PLAN 


PARADISE ROAD BASELINE 
CURVE DATA 
'A=10°40'45" 1 
R=350.182m 
ae T=32.729m | 
| @ SANG SuoOndTT AR age oe [L=65.269m | 
L_ = 8 Qvou asiavavd poo eto vis] _ 


— — 
—_—_ 
—_—_ 


“ARAOISE (ROUTE 14) Roap 


1897 S.H.L.O. 





Bit. Conc. 







Bit. Cone. Sdwk. 


1897 S.H.L.O, D10—3P 








PRIVATES 
Bit. Cone. Parking Areg 


git. Cone. Parking Area 


B-1 
B-2 
HIGHWAY EASEMENT => 
: = 
os = 
NN 
NI 
She — 
z x< co 
6 v 
N) LY 
+ 
SIGNAL CONTROLLER 
VEHICULAR SIGNAL 
OPTICALLY PROGRAMMED VEHICULAR SIGNAL 
FIRE PRE—EMPTION RECEIVER 
FIRE PRE—EMPTION STROBE LIGHT 
PEDESTRIAN SIGNAL 
20 0 20 40 PEDESTRIAN PUSH BUTTON 
| 
SCALE IN FEET 


PULL BOX 





APPROVED BY: 


STATE TRAFFIC ENGINEER Date 


1199D01.DWG 








SWAMPSCOTT 
ROUTE 1A AT VINNIN LIQUORS 


MASS} 1199 01 5 3 
SEQUENCE & TIMING NOTES: Onis) 33] 


1. IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC TRAFFIC SIGNAL DATA 
MOVEMENT IS TO REMAIN IN EFFECT DURING THE 
NEXT CALLED PHASE, THE SIGNAL INDICATIONS FOR 
THAT TRAFFIC MOVEMENT WILL NOT CHANGE DURING 
THE CLEARANCE INTERVAL. 


PRE—EMP TION 
2. THE RIGHT OF WAY MAY BE ASSIGNED TO ANY PHASE PHASING & PRIORITY 






SEQUENCE AND TIMING 


| APPROACH [DIRECTION| HousiNG| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10} 11 [ 12] 13 | 14 | 15 | FLASHING 
[SATIS INE, = Y= = =P fe eS a a eh fe 
| VEHICLE EXTENSION [| | | 2 TT ETT ET 
| MARIMUM ft a ee i) 
pMaxiMuM 200 | | tT Ts | 
EVEREOW <CUEARIANGE [= __]t = fe ee eae 
[SIRE ACHE AIR ANC =) = i ee ef ___) 
[SPEDES RUAN INGTERR VAL | =< =] =f = Seager Se ee 

















OR ANY COMBINATION OF NON—CONFLICTING PHASES. — 
CG GO GO ee DETEGTOR| PREEMPT SE 
Pearapse ro | es [oe [e{r{efel|y{e{[r[el[e[e{[e{[r| | | | 9 Be Ree Bik SAAT Pe I accoR NCS wh ESOC IMSS ENE ASSIGNMENT 






THE PREFERENTIAL PHASE SEQUENCE. 
4. IF THE ASSIGNED RIGHT—OF—WAY FOR ANY TRAFFIC 


MOVEMENT IS TO CHANGE DURING THE NEXT CALLED 
: 
WILL DISPLAY THE APPROPRIATE CLEARANCE INTERVALS. 


PARADISE RD | WB | AB ORG RRR RR | RIT RI RIE RR | RI] Gh] YT RU} UT UY 
[PARADISE ROY — — = [We > 6-78 RRR RRR RR eles PR] Ec} =) 
pORewAY | NBT OF UT RT RU RIT RIT RI REG TY TRI RR RU] UT UT UR 
PDRewAY | NBT OG OR-GR-vVH RT RI RI Ri Sty | RiR|R{R{ | | | oR 
ee ed oe es) 
| PEDESTRIAN X-ING__| EB-WB | P1-P2 | Dw | Dw | Dw |w/Fow Dw | Dw | Dw | Dw | ow | bw | ow{ ow | | || UT 
| PEDESTRIAN X-ING__| NB-SB_| P3-P4 | Dw | Dw | bw | ow | bw | ow |w/row ow | ow | Dw | ow/ ow | | | | UT 


DETECTOR NON-—LOCK NON-—LOCK NON—LOCK NON—LOCK 








PHASE, THE SIGNAL INDICATION FOR THAT MOVEMENT 








EMERGENCY VEHICLE PRE-EMPTION OPERATION. 


1. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE OPTICALLY TRANSMITTED 
BY OPTICAL EMITTERS MOUNTED IN EMERGENCY VEHICLES AND RECEIVED BY 
OPTICAL DETECTORS LOCATED AT EACH INTERSECTION. 


2. PRE-EMPTION SIGNALS SHALL BE SERVICED ON A FIRST COME, 


DAILY & WEEKLY COORDINATION PROGRAM 


MONDAY 
THRU SATURDAY SUNDAY 
FRIDAY 










NOTES: re ee ee | FIRST SERVE BASIS. 

1. oe eae PER 3. IN RESPONSE TO A PRE-EMPTION SIGNAL RECEIVED AT AN INTERSECTION 
-U.T.C.D. 12. PLAN 1 . BY OPTICAL DETECTOR D1 (OR D2) THE CONTROLLER SHALL HOLD 

2 NORMA OW DN DeONinepeoin — = te — ere 65 Cvs. he OR ADVANCE TO AND HOLD IN EMERGENCY VEHICLE PRE-EMPTION PHASE 

Se ae _ _ : = ey #1 (OR #2) GREEN FOR A MINIMUM OF TEN (10) SECONDS OR 

; = ai me gee UNTIL PRE-EMPTION SIGNAL CEASES. THE CONTROLLER SHALL THEN 

4. PERM = PERMISSIVE \( \/; Ag Tg TIME PRE-EMPTION PHASE CLEARANCES FOR THE ASSOCIATED PHASE(S) 

5. 2 "ON” OMITS 91 PLAN 2 agtaee AS SHOWN IN THE SEQUENCE AND TIMING CHART AND SERVICE SUBSEQUENT 

6 MAXIMUM t = NORMALE OPERATION 90” CYCLE EMERGENCY VEHICLE PRE—EMPTION PHASES AS NECESSARY. 

8. STOP AND GO OPERATION FOR 24 HOURS PER DAY. 4. UNLESS OTHERWISE STATED, ONCE A PRE-EMPTION CALL HAS BEEN RECEIVED 
FLASHING OPERATION FOR EMERGENCY ONLY. BY THE TRAFFIC SIGNAL CONTROLLER AND THE PRE-EMPTION PHASE IS BEING 

9. DURING PEDESTRIAN INTERVAL, FDW THROUGH PLAN 3 SERVICED, IT SHALL REMAIN IN THAT PHASE AS LONG AS THE CALL IS PRESENT. 


YELLOW OPERATION SHALL BE IN EFFECT. COORDINATION DATA 100" CYCLE 5. MINIMUM GREEN AND NORMAL VEHICLE CLEARANCE SHALL BE PROVIDED 
10. INHIBIT MAX TERMINATION SHALL BE IN EFFECT pee eae eee ON PHASES THAT ARE TO BE TERMINATED BY PRE-EMPTION DEMAND. 


DURING COORDINATION. (ALL ENTRIES IN SECONDS) 6. PRE-EMPTION STROBE SHALL BE ILLUMINATED WHENEVER ANY 


op eee Eon 0000-0700 0000-1000 EMERGENCY VEHICLE PRE—EMPTION GREEN IS ON. 
7. EMERGENCY VEHICLE PRE—EMPTION SHALL OVERRIDE COORDINATION. 







FLASH ITEM 816.07 
OPERATION TRAFFIC SIGNAL RECONSTRUCTION 
PARADISE ROAD @ VINNIN LIQUOR STORE 
LIST OF MAJOR ITEMS REQUIRED 






PRE BER EN UU. nia Se oe QUEM 












COORDINATED PHASE| @2&06 | o2%06 | 2&6 UANTITY DESCRIPTION 
MODIFY EXIST TS PEEK 3000E CONTROLLER & CABINET TO PROPOSED 
NOTES: 1. 2&6 "CALL NOT ACTUATED” DURING COORDINATION. TIMINGS SHOWN 
Fee Re eee ee PEDESTRIAN PUSH BUTTON W/R10—3f AND SIGN SADDLE 
Se ene Oe ene TROUBLE—SHOOT & REESTABLISH COMMUNICATION LINK TO MASTER 
* UPON PEDESTRIAN PUSH BUTTON ACTUATION 4. SPLIT TIMES EQUAL GREEN PLUS CLEARANCES. : 
5. INHIBIT MAX TERMINATION SHALL BE IN EFFECT 12” CIRCULAR YELLOW L.E.D. MODULES (ALL) 


DURING COORDINATION. 12” YELLOW LEFT ARROW L.E.D. MODULES (A,B) 
12” YELLOW RIGHT ARROW L.E.D. MODULES (A,B) 
TYPE C, 2—CHANNEL CARD RACK LOOP DETECTOR AMPLIFIER 
EMERGENCY PRE—EMPTION STROBE (WHITE LENS) 


PLUS NECESSARY DUCT, CABLE, LABOR, MISCELLANEOUS MATERIAL AND 
EQUIPMENT TO COMPLETE THE INSTALLATION AND PROVIDE AN OPERATING 
TRAFFIC CONTROL SIGNAL. 





SIGNAL HEAD DATA DETECTOR. SCHEDULE 
Po A Be ee eG ee ER 
DETECTOR AMPLIFIER PHASE PHASE DELAY / LOOPS DETECTION 
CALLED EXTENDED 


EXTENSION MODE 
4 
2 [PARADISE RD | SB | THROUGH | 2 PRESENCE| 6 =| 6 | |X 4 
3 [PARADISE RD | NBL RIGHT/THROUGH | 3 PRESENCE| = 2 | 2] | XH TO EXISTING | _EXISTING _[_ PRESENCE | 
Bi___ [PARADISE RD | = SBUCLLEFT | SG PRESENCE] 1 {| tT | XTO CL EXISTING |_EXISTING _|_ PRESENCE | 
B2__ [PARADISE RD | SBT THROUGH | 7 PRESENCE| 6 | ST | XO tC EXISTING |_EXISTING _|_ PRESENCE | 
B3__ [PARADISE RD | NBL RIGHT/THROUGH |_—8_—| PRESENCE| 2 | 2] | CX TOT tC EXISTING |_EXISTING _[_ PRESENCE | 
s1__ [PARADISE RD | NBT THROUGH | ttf Putse’ =| = | = OT XH TC EXISTING |__EXISTING _[|_SYSTEM _| 


DETECTOR DATA 
Me Ze fEXI Ene SE a, SCUBENED UTILITY POLE No. 138, BELL ATLANTIC 1/138 
DELAY EMERGENCY PRE-EMPTION (TYPE): OPTICOM 
AN] - | fey | |e 
DELAY 


NOTE: DELAY AND EXTENSION TIMINGS SHALL BE 
PROGRAMMED IN THE CONTROLLER ONLY 





ALL 12” LENS 


ial ie 
| = || a 
| | S| 
LS WLS LE 


STATE TRAFFIC ENGINEER 





SWAMPSCOTT 
ROUTE 1A AT SHOPPING CENTER 


HASS 
t 


TRAFFIC SIGNAL PLAN 


S 
NM 
_ 
oS 
=< 
nS 






PARADISE (ROUTE 1A) ROAD 





1897 S.H.L.O. R3-7L 


1897 S.H.L.O. U 


2 
OQ 
8 
= 
©) 
So 
= 
N 
ay 
LEGEND 
SIGNAL CONTROLLER 
VEHICULAR SIGNAL 
OPTICALLY PROGRAMMED VEHICULAR SIGNAL 
FIRE PRE—EMPTION RECEIVER 
20 0 20 40 
_ 


FIRE PRE—EMPTION STROBE LIGHT 


SCALE IN FEET PEDESTRIAN SIGNAL 


PEDESTRIAN PUSH BUTTON 
PULL BOX 





APPROVED BY: 


STATE TRAFFIC ENGINEER Date 


0930D02.DWG 


Zz 





— 


~ 


" DURING COORDINATION. 


OTES: 
. AUTOMATIC FLASHING OPERATION PER 


. * UPON PEDESTRIAN PUSH BUTTON ACTUATION S 
. PERM = PERMISSIVE = — 
MAXIMUM 1 = ALL OTHER TIMES = 
MAXIMUM 2 = 11:00AM — 7:00PM, SUN-—SAT 


NOOR GN 






























SEQUENCE AND TIMING 






HousING] 1 | 2 | 3 | 4 {5/6 | 7 | 8 | 9 | 10 FLASHING 
| MINIMUM INTERVAL | | EO | Tf to | CT Ct Tt to PL PERATION 
PVERICHE EXTENSION! iJ( "JIE ese ee eet Se Tae 
Maximum 1? | TS TTS TT Tt 5 | 
pMaximum 200 | |S TTT Tt Ts | | 
| veLLow clearance | | | | #@ TUT CUT #A TT UT UT CT CT CT TC * T AT T te T 
REDVCHEARANGE® 2 ll] SL a TT a ae a 
| PEDESTRIAN INTERVAL] | TT TT te tt | 
eae | (es Pe a Ce Sa a Se | ae ee ee ee 
PARADISE RD | NBO] OA CT RE RIT RI GT YT RU RI R {RL R UR R RRR RE RIT RI RI R{R| RO | 

| PARADISE RD | NBO] BY | RR} R|R{IG|Y|R{IR{R{R|R{R/R{|R}|R{R{[R|R|RIR{R|R{ | | | 

PPARADISE RO | SB | CR RR AR TR TR TR UTR TR RT RR ULR UT RU RI RR Gh] YT RI R {RI RI | 
|PARADISERO | SB | OK PRT RIT RI R{R|R{R{IR{R{|R{R/R}|R}|R{R{e@|yY|RIR{R|R{ | | | 

| SHOPPING DRIVE | eB | BF [| R|R{R{R|R|R{[R{R{[R{|sty{R{rR{R{R{rR{R{R{[R{}R{R{ | | | 

PMALEEDR) S|) wee] he RRR PR RR ER PR eR | RR RR | RRR ee eR | | 

| PEDESTRIAN X-ING | ALL__| __ALL__| DW | DW | DW | Dw | bw | Dw| w |FOW| ow | DW | Dw | bw | ow | DW | Dw | ow | ow] Dw] ow | ow| ow] |_| 

aa ary (A (RR a ae ee aa a a aa | ( ( 


DETECTOR 


RECALL 
S: 








NON-—LOCK LOCK NON-—LOCK NON-—LOCK NON-—LOCK LOCK NON—LOCK i 
95 87 #8 


I\ 
— 
= 7 NOT USED 
iia 














M.U.T.C.D. SECTION 4D.12. 





PLAN 1 
85" CYCLE 





2 OMITS 45; 46 OMITS 41 
STOP AND GO OPERATION FOR 24 HOURS PER DAY. 
FLASHING OPERATION FOR EMERGENCY ONLY. 


DURING PEDESTRIAN INTERVAL, FOW THROUGH 
YELLOW OPERATION SHALL BE IN EFFECT. 


INHIBIT MAX TERMINATION SHALL BE IN EFFECT 





PLAN 2 
90” CYCLE 


PLAN 3 
100” CYCLE 


EAE NEN WAL Te base SEQUENCE 
FREE 
OPERATION 


FLASH 
OPERATION 


COORDINATION DATA 
(ALL ENTRIES IN SECONDS) 


porrseT | CT 


$2&06 “CALL NOT ACTUATED” DURING COORDINATION. 
. OFFSET: BEGINNING OF 2&6 GREEN. 
. FLOATING FORCE OFF SHALL BE IN EFFECT. 
. SPLIT TIMES EQUAL GREEN PLUS CLEARANCES. 
( ) = SPLIT TIMES WITH PEDESTRIAN PHASE ACTUATED. 
. INHIBIT MAX TERMINATION SHALL BE IN EFFECT 
DURING COORDINATION. 
. PERMISSIVE MODE SHALL BE IN EFFECT. 








* UPON PEDESTRIAN PUSH BUTTON ACTUATION 







SIGNAL HEAD DATA 


OuRWN> 


N 


DEIEG OR: SCnEDUEE 


DETECTOR 
STREET 


NB THROUGH 1 PRESENCE 


SEQUENCE & TIMING NOTES: 
1. 


pe = | 


0 


1900-2400 


. THE RIGHT OF WAY MAY BE ASSIGNED TO ANY PHASE 


. IF CALLS EXIST ON ALL PHASES, THE ASSIGNMENT 


. IF THE ASSIGNED RIGHT—OF—WAY FOR ANY TRAFFIC 


SWAMPSCOTT 
ROUTE 1A AT SHOPPING CENTER 


REVISION) SHEET | TOTAL 
MASS| 0930 | (O24 [ool ea 


IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC TRAFFIC SIGNAL DATA 


MOVEMENT IS TO REMAIN IN EFFECT DURING THE 
NEXT CALLED PHASE, THE SIGNAL INDICATIONS FOR 
THAT TRAFFIC MOVEMENT WILL NOT CHANGE DURING 
THE CLEARANCE INTERVAL. 


OR ANY COMBINATION OF NON-—CONFLICTING PHASES. 


PRE—EMPTION 
PHASING & PRIORITY 
ovevent VEHICLE 
MOVEMENT PHASE 
ASSIGNMENT 


OF RIGHT OF WAY SHALL BE IN ACCORDANCE WITH 
THE PREFERENTIAL PHASE SEQUENCE. 


MOVEMENT IS TO CHANGE DURING THE NEXT CALLED 
PHASE, THE SIGNAL INDICATION FOR THAT MOVEMENT 
WILL DISPLAY THE APPROPRIATE CLEARANCE INTERVALS. 





DAILY & WEEKLY COORDINATION PROGRAM 


MONDAY 
THRU 


FRIDAY EMERGENCY VEHICLE PRE-EMPTION OPERATION. 


1. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE OPTICALLY TRANSMITTED 
BY OPTICAL EMITTERS MOUNTED IN EMERGENCY VEHICLES AND RECEIVED BY 
OPTICAL DETECTORS LOCATED AT EACH INTERSECTION. 


2. PRE—-EMPTION SIGNALS SHALL BE SERVICED ON A FIRST COME, 
FIRST SERVE BASIS. 


3. IN RESPONSE TO A PRE-EMPTION SIGNAL RECEIVED AT AN INTERSECTION 
BY OPTICAL DETECTOR D1 (OR D2, D3, D4) THE CONTROLLER SHALL HOLD 
OR ADVANCE TO AND HOLD IN EMERGENCY VEHICLE PRE-EMPTION PHASE 
#1 (OR #2, #3, #4) GREEN FOR A MINIMUM OF TEN (10) SECONDS OR 
UNTIL PRE-EMPTION SIGNAL CEASES. THE CONTROLLER SHALL THEN 
TIME PRE-EMPTION PHASE CLEARANCES FOR THE ASSOCIATED PHASE(S) 
AS SHOWN IN THE SEQUENCE AND TIMING CHART AND SERVICE SUBSEQUENT 
EMERGENCY VEHICLE PRE-EMPTION PHASES AS NECESSARY. 


4. UNLESS OTHERWISE STATED, ONCE A PRE-EMPTION CALL HAS BEEN RECEIVED 
BY THE TRAFFIC SIGNAL CONTROLLER AND THE PRE—-EMPTION PHASE IS BEING 
SERVICED, IT SHALL REMAIN IN THAT PHASE AS LONG AS THE CALL IS PRESENT. 

5. MINIMUM GREEN AND NORMAL VEHICLE CLEARANCE SHALL BE PROVIDED 
ON PHASES THAT ARE TO BE TERMINATED BY PRE-EMPTION DEMAND. 


6. PRE-EMPTION STROBE SHALL BE ILLUMINATED WHENEVER ANY 
EMERGENCY VEHICLE PRE—EMPTION GREEN IS ON. 


7. EMERGENCY VEHICLE PRE-EMPTION SHALL OVERRIDE COORDINATION. 


SATURDAY SUNDAY 









000-0700 0000-1000 


1800—2400 


0000-2400 





ITEM 816.06 
TRAFFIC SIGNAL RECONSTRUCTION 
PARADISE ROAD @ SWAMPSCOTT MALL/SHOPPING CENTER 
LIST OF MAJOR ITEMS REQUIRED 


DESCRIP TION 


MODIFY EXIST TS PEEK 3000E CONTROLLER & CABINET TO PROPOSED 
PHASING & TIMINGS SHOWN 


QUANTITY 


1—SECTION PEDESTRIAN SIGNAL HEAD (L.E.D.) 


PEDESTRIAN PUSH BUTTON W/R10—3f AND SIGN SADDLE 

| 9 | WIRE LOOP DETECTOR 

EMERGENCY PRE—-EMPTION OPTICAL DETECTORS (MODEL 722) & DETECTOR CABLE 
12” CIRCULAR YELLOW L.E.D. MODULES (ALL 

| 8  |12” CIRCULAR GREEN L.E.D. MODULES 

SIGNAL HEAD VISORS (TUNNEL 

REPAIR DAMAGED PB 


PLUS NECESSARY DUCT, CABLE, LABOR, MISCELLANEOUS MATERIAL AND 
EQUIPMENT TO COMPLETE THE INSTALLATION AND PROVIDE AN OPERATING 
TRAFFIC CONTROL SIGNAL. 





LOOPS 


CONTROLLER MAKE & MODEL: PEEK 3000E 
UTILITY POLE No. NET&T 156, BELL ATLANTIC 1/156 


METER No. NO METER 


EXISTING PRESENCE 





RIGHT 


AMPLIFIER PHASE PHASE DELAY / DETECTION 
DIRECTION LANE INO.|CHANNEL| SETTING | CALLED | EXTENDED | EXTENSION SIZE (FT) | SEGMENTS | TURNS | CONNECTIONS MODE 
ft NB aaa (iar ae en! pee 
N 
S 


X 6 
pLerFT Tt | 2 PRESENCE] 5] ST | XO 2 EXISTING | __EXISTING _|_ PRESENCE | 
.2 | 1 [Presence] 6 [| 6 XH Tt EXISTING | = PRESENCE 
X 6 
X 
X 


EMERGENCY PRE—EMPTION (TYPE): OPTICOM 
APPROVED BY: 


| NB 2 
PARADISE RD | SB 1 
| SB PRESENCE} 6 | 6 XG | EXISTING | = | PRESENCE 
| SB pot XO] 2 | EXISTING |__EXISTING | PRESENCE _ 
| =| -PRESENCE_| 
pa to XK 20 EXISTING | = | PRESENCE 


1 
2 
1 


a ee 
Ld 2 
[SHOPPING DRIVE | WBE FALLS G§“ dT | PRESENCE] 7 | 7] | tO X ZO] tit EEXISTING 
G 


BI-MODAL LENS 





| 


B 
SB 
B 
SB 
WB 
EB 


MALL DRIVE | EBT ALLS ($$ PRESENCE 


ALL 12” LENS 


STATE TRAFFIC ENGINEER 





SWAMPSCOTT 
ESSEX STREET AT SHOPPING CENTER 


REVISION) SHEET | TOTAL 
MASS] _ HX 


TRAFFIC SIGNAL PLAN 


4 W3—3 


CEMETERY 
ENTRANCE 


BOSE Sees 


| R2-1(30) Pea 


ee 
—— 


As| | = 


= 
= —— 





R7—107 


LEGEND 


SIGNAL CONTROLLER 


VEHICULAR SIGNAL 
OPTICALLY PROGRAMMED VEHICULAR SIGNAL 


FIRE PRE—EMPTION RECEIVER 
FIRE PRE—EMPTION STROBE LIGHT 
PEDESTRIAN SIGNAL 

PEDESTRIAN PUSH BUTTON 


20 0 20 40 


SCALE IN FEET 


PULL BOX 





APPROVED BY: 


STATE TRAFFIC ENGINEER Date 


XXXXDO1.DWG 


SWAMPSCOTT 
ESSEX STREET AT SHOPPING CENTER 


REVISION) SHEET | TOTAL 
MASS] XXXX | OT] 3 | 


SEQUENCE & TIMING NOTES: TRAFFIC SIGNAL DATA 


1. IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC 
MOVEMENT IS TO REMAIN IN EFFECT DURING THE 
NEXT CALLED PHASE, THE SIGNAL INDICATIONS FOR 
THAT TRAFFIC MOVEMENT WILL NOT CHANGE DURING 
THE CLEARANCE INTERVAL 


PRE—EMP TION 
2. THE RIGHT OF WAY MAY BE ASSIGNED TO ANY PHASE PHASING & PRIORITY 
OR ANY COMBINATION OF NON—CONFLICTING PHASES. DETECTOR PRE- —EMPT pee VEHICLE 
3. IF CALLS EXIST ON ALL PHASES, THE ASSIGNMENT 
OF RIGHT OF WAY SHALL BE IN ACCORDANCE WITH PRIORITY ASSIGNMENT ASSIGNMENT 


THE PREFERENTIAL PHASE SEQUENCE. 


4. IF THE ASSIGNED RIGHT—OF—WAY FOR ANY TRAFFIC 
MOVEMENT IS TO CHANGE DURING THE NEXT CALLED 
PHASE, THE SIGNAL INDICATION FOR THAT MOVEMENT 
WILL DISPLAY THE APPROPRIATE CLEARANCE INTERVALS. 






SEQUENCE AND TIMING 


| APPROACH [DIRECTION] HOUSING] _1 | 2 | 3 [4 | 5 | 6 {7 | 8 | 9 [to] | 12{ 13 | 14 | 15 | 16 | 17 | 18 | FLASHING 
ET a (2 | J a 
| VEHICLE EXTENSION [| | | 2 | | TE | TT TE CE a | 
pMaxiMuM? Tt os 
pMaxiMum 200 | tS TT oT so 
PVEEPOW'CUEARANCE [0c Ps os Wael a el — eet ac 2 i = = eae Si es 
PRED cleARANCE | | Ett tt 
POPEDESTRUANINMERVALY © 2h 7s) ec oo Ea 
aaa A RN RNIN (AS SESE (ET) a a ae 
lessexst | eB] co RRR pep Rik Pe pe ee RR RR ey 
PEsSexXsT | WBA RG RRA AR ER ER | RI RI RR RI RUT RG] YT RU} UTU|UrY 
PessexsT | Oo wB TB UT RE RR | RR { RI RIT RI RUT RG RIE RUT R/T eG} YT ROU} TUT 
ae ee oS ae eee ee eee eS ee ee ee ee ee 
MALL DRE | Ny |) FR RR | RoR RR eR re | RR | RRR 
Pe ee ee Ea a ae a es = =e 
| PEDESTRIAN X-ING | ALL | ALL__| DW{ DW] DW| DW| DW] OW! Ww [FOW| Dw | DW] DW| DW] DW] Dw] ow] | || UT 
eee ea ae aa | PE a | a | meee 


DETECTOR NON—LOCK LOCK NON—LOCK LOCK NON—LOCK 





























EMERGENCY VEHICLE PRE-EMPTION OPERATION. 










NOTES: -—3 +} a -—3--} 05,07 & 08 1. EMERGENCY VEHICLE PRE—-EMPTION SIGNALS SHALL BE OPTICALLY TRANSMITTED 

ERATION PER BY OPTICAL EMITTERS MOUNTED IN EMERGENCY VEHICLES AND RECEIVED BY 

Se A CEO RON a ao: OPTICAL DETECTORS LOCATED AT EACH INTERSECTION. 

2. * UPON PEDESTRIAN PUSH BUTTON ACTUATION = = a = = 2. PRE-EMPTION SIGNALS SHALL BE SERVICED ON A FIRST COME, 

3. OL = OVERLAP — = — — —j NOT USED FIRST SERVE BASIS. 

4. PERM = PERMISSIVE ~ OLA | —s Sy on ~ OLA | ~ PERM 

SACHA ar MOR IAL OOECATION Af ‘7 ve vf 7 3. IN RESPONSE TO A PRE-EMPTION SIGNAL RECEIVED AT AN INTERSECTION 

6. MAXIMUM 2 = 3PM — 7PM BY OPTICAL DETECTOR D1 (OR D2, D3) THE CONTROLLER SHALL HOLD 

; = OR ADVANCE TO AND HOLD IN EMERGENCY VEHICLE PRE-EMPTION PHASE 
FLASHING OPERATION FOR EMERGENCY ONLY. UNTIL PRE-EMPTION SIGNAL CEASES. THE CONTROLLER SHALL THEN 

8. DURING PEDESTRIAN INTERVAL, FDW THROUGH TIME PRE—EMPTION PHASE CLEARANCES FOR THE ASSOCIATED PHASE(S) 
YELLOW OPERATION SHALL BE IN EFFECT. AS SHOWN IN THE SEQUENCE AND TIMING CHART AND SERVICE SUBSEQUENT 


EMERGENCY VEHICLE PRE—-EMPTION PHASES AS NECESSARY. 


4. UNLESS OTHERWISE STATED, ONCE A PRE-EMPTION CALL HAS BEEN RECEIVED 
BY THE TRAFFIC SIGNAL CONTROLLER AND THE PRE-EMPTION PHASE IS BEING 
SERVICED, IT SHALL REMAIN IN THAT PHASE AS LONG AS THE CALL IS PRESENT. 


SIGNAL HEAD DATA 5. MINIMUM GREEN AND NORMAL VEHICLE CLEARANCE SHALL BE PROVIDED 
pA PP eee SL eA ee et Riga a 
6. PRE-EMPTION STROBE SHALL BE ILLUMINATED WHENEVER ANY 

EMERGENCY VEHICLE PRE-EMPTION GREEN IS ON. 


ITEM 816.05 
TRAFFIC SIGNAL RECONSTRUCTION 
ESSEX STREET @ MALL DRIVEWAY 
LIST OF MAJOR ITEMS ee 


QUANTITY) 


MODIFY EXISTING TS PEEK 3000E CONTROLLER AND CABINET TO PROPOSED 
TIMINGS SHOWN 


— PEDESTRIAN PUSH BUTTON W/R10—3f AND SIGN SADDLE 
AUDIBLE PED DEVICE 


PREFERENTIAL PRASE. SEQUENCE a 
DS 
D1 &DO DP &DG PPED* (L.E.D.) 
* UPON PEDESTRIAN PUSH BUTTON ACTUATION 


DETECTOR DATA 


DETECTOR] ZONE CAMERA 
NO. 





ALL 12” LENS PULL BOX—12”x12” — FRAME & COVER 


| 6 112" CIRCULAR YELLOW L.E.D. MODULES (ALL) 


PLUS NECESSARY DUCT, CABLE, LABOR, MISCELLANEOUS MATERIAL AND 
EQUIPMENT TO COMPLETE THE INSTALLATION AND PROVIDE AN OPERATING 
TRAFFIC CONTROL SIGNABESCRIPTION 





/\ TO BE FIELD 
ADJUSTED 
/» TO BE FIELD 
ADJUSTED 
NOTE: DELAY AND EXTENSION TIMINGS SHALL BE 
PROGRAMMED IN THE CONTROLLER ONLY 


De LEC LOR SCH EU WILE CONTROLLER MAKE & MODEL: PEEK 3000E 


DETECTOR AMPLIFIER PHASE | PHASE DELAY/ LOOPS DETECTION "raiacd woe No. Se 
INO. | STREET DIRECTION LANE /NO.|CHANNEL| SETTING | CALLED EXTENDED tanh SIZE (FT)| SEGMENTS | TURNS | CONNECTIONS MODE 2. 


EMERGENCY PRE-—EMPTION (TYPE): OPTICOM 
APPROVED BY: 


3 |ESSEX sTREET | EB | THROUGH f2 [1 [eresence[ 2 | 2 | | 6x16] 4 EXISTING | = | PRESENCE 
Fea TO Se a a eS ee a (Se CMS 
SMALL Rive = | NBT RIGHT Tt PRESENCE] 7 | 47 | XO TO EXISTING | EXISTING | PRESENCE _ 





STATE TRAFFIC ENGINEER 








SALEM 
RTE. 1A AT VINNIN STREET 
wss|_o5e5 [or [2] 3_ 
NA 


EET 
0. 
TRAFFIC SIGNAL PLAN 



















a = 
tas 
(ned bas bal 


/\ 









ciTy_OF 
WN OF SWAMPSCOT> 


LEGEND 


SIGNAL CONTROLLER 

VEHICULAR SIGNAL 

OPTICALLY PROGRAMMED VEHICULAR SIGNAL 
FIRE PRE—EMPTION RECEIVER 

FIRE PRE—EMPTION STROBE LIGHT 
PEDESTRIAN SIGNAL 

PEDESTRIAN PUSH BUTTON 

PULL BOX 


APPROVED BY: 
O 20 


SCALE IN FEET 


Date STATE TRAFFIC ENGINEER 


SALE 
ROUTE 1A AT VINNIN STREET 


REVISION) SHEET | TOTAL 
STATE SIGNAL ID NO. SHEETS 


EMERGENCY VEHICLE PRE-EMPTION OPERATION. 


































an 1. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE OPTICALLY TRANSMITTED 
a i BY OPTICAL EMITTERS MOUNTED IN EMERGENCY VEHICLES AND RECEIVED BY MASS| 0585 OD ei — |] 
OPTICAL DETECTORS LOCATED AT EACH INTERSECTION. 
es 2. PRE—-EMPTION SIGNALS SHALL BE SERVICED ON A FIRST COME, TRAFFIC SIGNAL DATA 
(i an FIRST SERVE BASIS. 
a a 3. IN RESPONSE TO A PRE-EMPTION SIGNAL RECEIVED AT AN INTERSECTION 
a BY OPTICAL DETECTOR D1 (OR D2, D3) THE CONTROLLER SHALL HOLD PRE—EMP TION 
Peevestrian rerval’ oT | ST ST CT Ct CT CT CT UE hE UP ET TT a fs fo fT TP #1 (OR #2, #3) GREEN FOR A MINIMUM OF TEN (10) SECONDS OR NO ae 
eee] LS UNTIL PRE-EMPTION SIGNAL CEASES. THE CONTROLLER SHALL THEN 
a ee ae ae a eg ee ee 
PARADISE _RD NB A,B FY AS SHOWN IN THE SEQUENCE AND TIMING CHART AND SERVICE SUBSEQUENT 
Rana aAR ARIE ar IEA EARS EIAs ee ee ee oe EMERGENCY VEHICLE PRE-EMPTION PHASES AS NECESSARY. 
PPARADISE RD =—s || SB | =D {| R{R{R/G/Y/R{[R{[R{[R{[R{[R{[R{G{]Y{R{[R{[R/{[R/R/R/iR{] [| [{[ [ FY 4. UNLESS OTHERWISE STATED, ONCE A PRE-EMPTION CALL HAS BEEN RECEIVED 
|VINNIN'ST = | EB OT CGH oT RE RdTUhRUdUElrR lh RRElRRIT R[T RGR [GLY {TR {RI RI RI] RR RE RE RR] [ [ [rR BY THE TRAFFIC SIGNAL CONTROLLER AND THE PRE-EMPTION PHASE |S BEING 
Pwwnst [wa |e [r[e[e[e[e[e ego efefefefe [re Petey [r[ SERVICED, IT SHALL REMAIN IN THAT PHASE AS LONG AS THE CALL IS PRESENT. 
Tvwwnst | we] r [efe[e[e{e[e{[e[efele{e[e[r[e[efe|e{e{[oly|e] | | | Fe] © WNWMUW GREEW AND NORMAL VEHICLE CLEARANCE SHALL BE PROVDED 
ON PHASES THAT ARE TO BE TERMINATED BY PRE—-EMPTION DEMAND. 
ae eee OH LS er a a Se se eR -s=8 EMERGENCY VEHICLE PRE—-EMPTION GREEN IS ON. a 
EE INOS 
NOTES ase 
1. AUTOMATIC FLASHING OPERATION PER 
MUO DN SECON aD4z Ik II iI iI Abe 
2. * UPON PEDESTRIAN PUSH BUTTON ACTUATION = ~ — ~ 
3. PERM = PERMISSIVE = an ra |e a | ow Be iss ae |< ce) | 
Soe gern eae a “try ia as a DAILY & WEEKLY COORDINATION PROGRAM 
7. MAXIMUM 2 = 11:00AM — 7:00PM, SUN—SAT [spit 7 PED._—'| — (24) | — (24) | — (24) 
THRU SATURDAY | SUNDAY 
eee ee RORY eso] none 
9. DURING PEDESTRIAN INTERVAL, FDW THROUGH _ $f 


YELLOW OPERATION SHALL BE IN EFFECT. 





COORDINATED PHASE | %28&96 P2&G6 D2&G6 


10. INHIBIT MAX TERMINATION SHALL BE IN EFFECT 
DURING COORDINATION. 


SEQUENCE & TIMING NOTES: 


Ls 






PLAN 1 
100” CYCLE 








0700-1100 
IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC 












NOTES: 1. 62866 "CALL NOT ACTUATED” DURING COORDINATION. 
MOVEMENT IS TO REMAIN IN EFFECT DURING THE 
NEXT CALLED PHASE, THE SIGNAL INDICATIONS FOR 2. OFFSET: BEGINNING OF $286 GREEN. 
PREFERENTIAL PHASE SEQUENCE THAT TRAFFIC MOVEMENT WILL NOT CHANGE DURING 3. FLOATING FORCE OFF SHALL BE IN EFFECT. 
FINE ENEW HAL FRAot SERVING THE CLEARANCE. INTERVAL. PANG2:« lIadnal dane 4. SPLIT TIMES EQUAL GREEN PLUS CLEARANCES. 
ancien te eee nee ore Crear Pre tren ee 100” CYCLE 5. (.) = SPLIT TIMES WITH PEDESTRIAN PHASE ACTUATED. 
Q/ OR ANY COMBINATION OF NON-CONFLICTING PHASES. Pn Cogn ee 
1&6 D2 8606 SPED* P586D8 DA &DB 3. IF_CALLS EXIST ON ALL PHASES, THE ASSIGNMENT Sanes 7. PERMISSIVE MODE SHALL BE IN EFFECT. 
OF RIGHT OF WAY SHALL BE IN ACCORDANCE WITH : 1000-1800 
THE PREFERENTIAL PHASE SEQUENCE. 90° CYCLE ITEM 816.01 
TRAFFIC SIGNAL RECONSTRUCTION 
* UPON PEDESTRIAN PUSH BUTTON ACTUATION 4. IF THE ASSIGNED RIGHT—OF—WAY FOR ANY TRAFFIC PARADISE ROAD @ VINNIN STREET 


0585D02.DWG 


MOVEMENT IS TO CHANGE DURING THE NEXT CALLED 
PHASE, THE SIGNAL INDICATION FOR THAT MOVEMENT 
WILL DISPLAY THE APPROPRIATE CLEARANCE INTERVALS. 





LIST OF MAJOR ITEMS REQUIRED 
DESCRIP TION 


MODIFY EXISTING TS PEEK 3000E CONTROLLER & CABINET TO PROPOSED 
TIMINGS SHOWN 


0000-0700 
1900-2400 


0000-1000 


1800-2400 | 0000-2400 





FREE 
OPERATION UANTITY 


FLASH AUDIBLE PEDESTRIAN DEVICE 


OPERATION 


DEJEG ION -SCneEDULE 


DETECTOR AMPLIFIER PHASE 
DIRECTION LANE CHANNEL| SETTING | CALLED 
LEFT/THROUGH 1 PRESENCE 


12” CIRCULAR YELLOW L.E.D. MODULES (ALL) 
12” YELLOW LEFT ARROW L.E.D. MODULES (C,E) 
S-SECTION SIGNAL HEAD ASTROBRAC 
PEDESTRIAN SIGNAL HEAD VISOR (1—SECTION) 


PLUS NECESSARY DUCT, CABLE, LABOR, MISCELLANEOUS MATERIAL AND 
EQUIPMENT TO COMPLETE THE INSTALLATION AND PROVIDE AN OPERATING 
TRAFFIC CONTROL SIGNAL. 


MODIFY EXIST TS PEEK M3000E SYSTEM MASTER CONTROLLER AND MODEM TO 
PROPOSED TIMINGS SHOWN (INCLUDED UNDER ITEM 815.923) 
SIGNAL HEAD DATA 


A,B,D.F.GH 


ios 
| 


DELAY / LOOPS DETECTION 
EXTENDED | EXTENSION MODE 

aS el fe aes Ue GE 3 

LERT/ THROUGH? | 2° = PRESENCE | == =|) sf) ———_ jx [poe —— SYSTEM 

THROW GH — — —— a] "= 76 = SPRESENCE |= =i) =] fx | SYSTEM 

4 x 

X 


STREET 
PARADISE RD 
PARADISE RD 
PARADISE RD 
PARADISE RD 
PARADISE RD 





PTHROUGH | 4 PRESENCE] = 2 | 2 PRESENCE 
| SB CLLEFT/THROUGH | 5 | PRESENCE | 1&6 | 1&6 | | XH | US| 3 SERIES_| PRESENCE 
6 [PARADISE RD | SB LEFT/THROUGH | 6 | PRESENCE | = x po SYSTEM 

a 


Ee 
+t 


SITNIQ]_Q][ [tI] QN] WD] Qy— ]— [Ww 


S 
SYSTEM 


iB [PARADISE RD | SB RIGHT/THROUGH | 8 PRESENCE| =6_ | | | XH | S| SERIES | PRESENCE 
9 LVINNIN STREET | EBL eFT. | PRESENCE] 64) | # XO |S SERIES | PRESENCE 
Ho |VINNIN STREET | EB RIGHT/THROUGH |_—10_—sd| PReseNcE| = 4) | # | XO |S SERIES | PRESENCE 
11 [VINNIN STREET | EB EFT | 1S PRESENCE] =O— | XH | SYSTEM | 
12 |VINNIN STREET [| EB | THROUGH | 12 | PResence| =- =| XO | SYSTEM _| 
H3_|VINNIN STREET | WB EFT | 13 PRESENCE] =3 |S XO | SERIES | PRESENCE | 
14 [VINNIN STREET | WB | THROUGH | 14 | PRESENCE| =8_ | | | XH | S| SERIES | PRESENCE | 
HS [VINNIN STREET | WB TIGHT, | 5 PResence] 68 | XO | SERIES | PRESENCE | 
H6_VINNIN STREET | WB EFT | 6 ST PRESENCE] =O- | XO | SYSTEM 
17 |VINNIN STREET [| WB | THROUGH | 17s PRESENCE] =- | = Tt XH | SYSTEM 
18 [VINNIN STREET | WBE RIGHT, | 18 PRESENCE] =- | XO | SYSTEM _| 
Bi [PARADISE RD | NB LEFT/THROUGH |_—19_=s | PRESENCE] = 2 | 2 XH | CIC CLE 
B4__ [PARADISE RD | NB | THROUGH | 20ST PRESENCE| = 2 | 2 | XH | BICYCLE 

B5___ [PARADISE RD | SB LEFT/THROUGH | 21 | PRESENCE] =o 1 | tT XO | BICYCLE 
B8__ [PARADISE RD | SB RIGHT/THROUGH | 22, s[ presence] =6 | | XO | ICY CLE 
B9__|VINNIN STREET | EB terT | 23 | PRESENCE] 64 ~~ | Ce 4# | XH | tC A CICYYCLE 
X 6 BICYCLE 
6 
6 
6 


6 
6 
6 
6 
6 
= 6 
7 [PARADISE RD | SB RIGHT/THROUGH | 7 PRESENCE] = - | XH | 
6 
6 
6 
6 
6 
6 
6 


(L.E.D.) 


— | — 


CONTROLLER MAKE & MODEL: PEEK 3000E 
UTILITY POLE No. MECO 3872 
METER No. 05073193 


EMERGENCY PRE—EMPTION (TYPE): OPTICOM 
APPROVED BY: 


— | — | — | — 


©) 
© 


PIBLALALALATA LWIA Ol Wlalwlalwlw]wlalu 


Oo) | 
@ 


oO 
< | XK |< 


ICYCLE 
Bi4__|VINNIN STREET | ——WB_| THROUGH | S26 | PRESENCE| 8 | 8 ICYCLE 
Bis [VINNIN STREET | WB TIGHT, | 27 PRESENCE] =8 | 88 ICYCLE 





ALL 12” LENS 


@ 


Oo) 


STATE TRAFFIC ENGINEER 





SALEM 
VINNIN STREET AT SALEM STREET 
. 
waSs| 1200 


TRAFFIC SIGNAL PLAN 




















J 


BNO. 
gece ee 2 2 ER 
SS \\ R3-8 SP 







B-1 Heer 









rn ee aie 
Woe As = \OA 
(lbs Das = _bA 
ees Ze 


iN 





(= 
Wa 
ot Se ae 


2 | a 





LEGEND 


SIGNAL CONTROLLER 
VEHICULAR SIGNAL 
OPTICALLY PROGRAMMED VEHICULAR SIGNAL 


FIRE PRE-EMPTION RECEIVER 


FIRE PRE-EMPTION STROBE LIGHT 
PEDESTRIAN SIGNAL 
PEDESTRIAN PUSH BUTTON 





PULL BOX 
APPROVED BY: 


0 20 







SCALE IN FEET 


Date STATE TRAFFIC ENGINEER 


1200D01.DWG 





i—| 


. MAXIMUM 1 = 
. MAXIMUM 2 = 11:00AM — 7:00PM, SUN-SAT 
. STOP AND GO OPERATION FOR 24 HOURS PER DAY. 













FLASHING 
OPERATION 







NON-—LOCK NON—LOCK NON—LOCK NON-—LOCK NON-—LOCK NON—LOCK i 


ES: 
AUTOMATIC FLASHING OPERATION PER 
M.U.T.C.D. SECTION 4D.12. 

* UPON PEDESTRIAN PUSH BUTTON ACTUATION 
PERM = PERMISSIVE 

4 & @7 DUAL ENTRY 

ALL OTHER TIMES 


FLASHING OPERATION FOR EMERGENCY ONLY. 


. DURING PEDESTRIAN INTERVAL, FDW THROUGH 


YELLOW OPERATION SHALL BE IN EFFECT. 


. INHIBIT MAX TERMINATION SHALL BE IN EFFECT 


DURING COORDINATION. 


PREFERENTIAL PHASE SEQUENCE 


Oe 
®1 8&PO6 D2 EDO gPED* DA&D/ 


* UPON PEDESTRIAN PUSH BUTTON ACTUATION 


COORDINATION DATA 
(ALL ENTRIES IN SECONDS) 


| PLAN 1 | PLAN 2 | PLAN 3 | 
| CYCLE LENGTH | 100 Sec | 100 SEC | 90 SEC_ 
vORESEN — | 50 i= 51 — ao 
| SPLIT o1&o6 | 12 (12) | 12 (42) | 12 (12) 
| SPLIT 2&6 | 62 (36) | 64 (38) | 59 (33)_ 
| SPLIT #3 PED | ~ (26) | ~ (26) | ~ (26) _ 
| SPLIT 04807 | 26 (26) | 24 (24) | 19 (19) _ 
| COORDINATED PHASE] 2&6 | 92&06 | 62806 _ 






ITEM 816.02 
TRAFFIC SIGNAL RECONSTRUCTION 
VINNIN STREET @ SALEM STREET 


NOTES: 1. $2&66 "CALL NOT ACTUATED” DURING COORDINATION. 
LIST = ae — REQUIRED 2. OFFSET: BEGINNING OF 2&6 GREEN. 
3. FLOATING FORCE OFF SHALL BE IN EFFECT. 
1 MODIFY EXISTING TS PEEK 3000E CONTROLLER & CABINET TO PROPOSED 4. SPLIT TIMES EQUAL GREEN PLUS CLEARANCES. 

TIMINGS SHOWN 5. (.) = SPLIT TIMES WITH PEDESTRIAN PHASE ACTUATED. 
PEDESTRIAN PUSH BUTTON W/R10—3f AND SIGN SADDLE 6. INHIBIT MAX TERMINATION SHALL BE IN EFFECT 
AUDIBLE PEDESTRIAN DEVICE DURING COORDINATION. 
| See. || 12” CIRCULAR YELLOW L.E.D. MODULES (ALL) 7. PERMISSIVE MODE SHALL BE IN EFFECT. 





12” YELLOW LEFT ARROW L.E.D. MODULES (G) 


PLUS NECESSARY DUCT, CABLE, LABOR, MISCELLANEOUS MATERIAL AND 
EQUIPMENT TO COMPLETE THE INSTALLATION AND PROVIDE AN OPERATING 


TRAFFIC CONTROL SIGNAL. 


DEES JOR. SemeQULe 


DETECTOR LOOPS 


AMPLIFIER PHASE PHASE DELAY / 
STREET DIRECTION LANE CHANNEL| SETTING | CALLED | EXTENDED | EXTENSION SIZE (FT)| SEGMENTS | TURNS 


S) 3 
2 |SALEM STREET [| NBL RIGHT, | 2 PRESENCE] 4 | || 
3 |SALem sTReeT [| NB LEFT | 3 PRESENCE] 4) | | 
4 |SALEM STREET | NBL RIGHT | PRESENCE] = 4 | = | |X 
5 |VINNIN STREET | WB LLEFT/THROUGH || PRESENCE| 1&6 0 | 1&6 | | XY 
6 |VINNIN STREET [| WB THROUGH | 6 St PRESENCE; 6 | 6 | 
7 |VINNIN STREET | WB LEFT/THROUGH | 7s PRESENCE| | | 
iB |VINNIN STREET | WB THROUGH | 8 PRESENCE] = — | = 
9 |WIN STREET [| EB THROUGH | PRESENCE] =—2 | 2 
2 


CONNECTIONS 
SERIES 


SERIES 


il 


Oo) 
xK | X< 


SERIES 


Oo) 
x< 


SERIES 


O) | 0} O)]O) ||} | MH] MH) 


MK | HK | OK | OK | OK | OK | OK | OK | OK P< LOX 
NO 


SALEM STREET RIGHT PRESENCE 


B6___|VINNIN STREET _| |THROUGH | 17_—*| PRESENCE| =—6 | 


VINNIN STREET 


: 


rere ROD Deel Oe eel 0°? OP OP Ore Ore o>) 


Oo 
No oO 


RIGHT 


Oo) 
Ce) 


No] X< 
| 


6 x 6, 1-6 x ek 


MODE 
| SERIES | PRESENCE | 
PRESENCE 
PRESENCE 


SYSTEM 


PRESENCE 


BICYCLE 


BICYCLE 
BICYCLE 


BICYCLE 
BICYCLE 


1 = "6.x 6; 1. —.6 «10 





SEQUENCE & TIMING NOTES: 


1. IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC 
MOVEMENT IS TO REMAIN IN EFFECT DURING THE 
NEXT CALLED PHASE, THE SIGNAL INDICATIONS FOR 
THAT TRAFFIC MOVEMENT WILL NOT CHANGE DURING 
THE CLEARANCE INTERVAL. 


2. THE RIGHT OF WAY MAY BE ASSIGNED TO ANY PHASE 
OR ANY COMBINATION OF NON—CONFLICTING PHASES. 


3. IF CALLS EXIST ON ALL PHASES, THE ASSIGNMENT 
OF RIGHT OF WAY SHALL BE IN ACCORDANCE WITH 
THE PREFERENTIAL PHASE SEQUENCE. 


4. IF THE ASSIGNED RIGHT—OF—WAY FOR ANY TRAFFIC 
MOVEMENT IS TO CHANGE DURING THE NEXT CALLED 
PHASE, THE SIGNAL INDICATION FOR THAT MOVEMENT 


WILL DISPLAY THE APPROPRIATE CLEARANCE INTERVALS. 


SALEM 
VINNIN STREET AT SALEM STREET 


REVISION) SHEET | TOTAL 
wass 1200 


TRAFFIC SIGNAL DATA 


PRE—EMP TION 
PHASING & PRIORITY 
DETECTOR | PRE-EMPT VEHICLE 
& PHASE MOVEMENT PHASE 
PRIORITY | ASSIGNMENT ASSIGNMENT 
1 1 


Le Ss eh 





EMERGENCY VEHICLE PRE-EMPTION OPERATION. 





DAILY & WEEKLY COORDINATION PROGRAM 1. 
MONDAY 
THRU SATURDAY | SUNDAY 2. 
FRIDAY 
= | 3. 
PLAN 1 
PLAN 2 _ 
voor cyere | dieo=1800 ; 
PLAN 3 5. 
90” CYCLE 
6. 
FREE 0000-0700 0000-1000 re 


OPERATION | 1900-2400 1800—2400 


FLASH 
OPERATION 


EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE OPTICALLY TRANSMITTED 
BY OPTICAL EMITTERS MOUNTED IN EMERGENCY VEHICLES AND RECEIVED BY 
OPTICAL DETECTORS LOCATED AT EACH INTERSECTION. 


PRE—EMPTION SIGNALS SHALL BE SERVICED ON A FIRST COME, 
FIRST SERVE BASIS. 


IN RESPONSE TO A PRE-EMPTION SIGNAL RECEIVED AT AN INTERSECTION 
BY OPTICAL DETECTOR D1 (OR D2, D3) THE CONTROLLER SHALL HOLD 

OR ADVANCE TO AND HOLD IN EMERGENCY VEHICLE PRE-EMPTION PHASE 
#1 (OR #2, #3) GREEN FOR A MINIMUM OF TEN (10) SECONDS OR 

UNTIL PRE-EMPTION SIGNAL CEASES. THE CONTROLLER SHALL THEN 

TIME PRE-EMPTION PHASE CLEARANCES FOR THE ASSOCIATED PHASE(S) 

AS SHOWN IN THE SEQUENCE AND TIMING CHART AND SERVICE SUBSEQUENT 
EMERGENCY VEHICLE PRE-EMPTION PHASES AS NECESSARY. 


UNLESS OTHERWISE STATED, ONCE A PRE-EMPTION CALL HAS BEEN RECEIVED 
BY THE TRAFFIC SIGNAL CONTROLLER AND THE PRE-—EMPTION PHASE IS BEING 
SERVICED, IT SHALL REMAIN IN THAT PHASE AS LONG AS THE CALL IS PRESENT. 


MINIMUM GREEN AND NORMAL VEHICLE CLEARANCE SHALL BE PROVIDED 
ON PHASES THAT ARE TO BE TERMINATED BY PRE-—EMPTION DEMAND. 


PRE—EMPTION STROBE SHALL BE ILLUMINATED WHENEVER ANY 
EMERGENCY VEHICLE PRE—-EMPTION GREEN IS ON. 


EMERGENCY VEHICLE PRE-EMPTION SHALL OVERRIDE COORDINATION. 


SIGNAL _HEAD DATA 
Pp BEH | ACF | PIMPG 


ol 
) = | sa 
=< II 
KZ | 


ALL 12” LENS 


CONTROLLER MAKE & MODEL: PEEK 3000 
UTILITY POLE No. NET&T 029, MECO 65 
METER No. 021 878 487 


EMERGENCY PRE-—EMPTION (TYPE): OPTICOM 


APPROVED BY: 


STATE TRAFFIC ENGINEER 


















SALEM 
LORING ROAD AT VINNIN STREET 


REVISION) SHEET | TOTAL 
Wass] _ 00% 


TRAFFIC SIGNAL PLAN 
































SY, 
4 
S7% : /0., 
- 5 
‘OO @ l 
eL 
Zz OP 
ING Al Ly, sy, : J ON nee 
Se Ry ss CONC i — SIDEWALK 
; BIT. CURB BIT. WALK Xl 
a S1-1p, B Tt V 


af J > — c ate 
BIT. SIDEWALK a /\ ’ -4 — : : SIN CURB 
v~ WA ! Ne V r sN 
es ae SS ae EE 
fa pA Ske 
= [\ : =o 
W\ | \ 


EGE INE) 


SIGNAL CONTROLLER 
VEHICULAR SIGNAL 
OPTICALLY PROGRAMMED VEHICULAR SIGNAL 
FIRE PRE-EMPTION RECEIVER 
FIRE PRE—EMPTION STROBE LIGHT 
PEDESTRIAN SIGNAL 
PEDESTRIAN PUSH BUTTON 
PULL BOX 


0 APPROVED BY: 


SCALE IN FEET 


STATE TRAFFIC ENGINEER Date 


XXXXDO01.DWG 















SALEM 
LORING ROAD AT VINNIN STREE 


1. IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC MASS} XXXX | O01] 3 | | 


MOVEMENT IS TO REMAIN IN EFFECT DURING THE 
NEXT CALLED PHASE, THE SIGNAL INDICATIONS FOR TRAFFIC SIGNAL DATA 


THAT TRAFFIC MOVEMENT WILL NOT CHANGE DURING 

THE CLEARANCE INTERVAL. 

PRE—EMP TION 
PHASING & PRIORITY 

THE PREFERENTIAL PHASE SEQUENCE. DETECTOR | PRE—-EMPT VEHICLE 
& PHASE MOVEMENT PHASE 
4. IF THE ASSIGNED RIGHT—OF—WAY FOR ANY TRAFFIC PRIORITY | ASSIGNMENT ASSIGNMENT 
D1 1 


MOVEMENT IS TO CHANGE DURING THE NEXT CALLED 
PHASE, THE SIGNAL INDICATION FOR THAT MOVEMENT 02 
WILL DISPLAY THE APPROPRIATE CLEARANCE INTERVALS. 


DAILY & WEEKLY COORDINATION PROGRAM 


MONDAY 
THRU SATURDAY SUNDAY 
FRIDAY 





SEQUENCE AND TIMING 


| APPROACH _—|DIRECTION| HousING| 1 | 2 | 3 | 4 | 5/6 | 7 | 8 | 9 | 10] 11 | 12] 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | FLASHING 
PMINIWMOMUINTERVAL. J. eee ee ie ae ee 
fEVERICURIENTENSIONS: [sh ta =P eT Ss ea Sees ee Se 
pMaxiMuM 7 | Tt too To To Po 
[Maximum 200 | | tT To TT CT TT oT 
| YELLOW CLEARANCE | | | OE ATT AT a 
Poise Deere fe Tee = ie sale A ed eS 8 Te Fl Sale ae 


PEDESTRIAN INTERVAL 


4 





2. THE RIGHT OF WAY MAY BE ASSIGNED TO ANY PHASE 
OR ANY COMBINATION OF NON—CONFLICTING PHASES. 


3S. IF CALLS EXIST ON ALL PHASES, THE ASSIGNMENT 
OF RIGHT OF WAY SHALL BE IN ACCORDANCE WITH 








2 i ca 
AB oly Pek 
TLoRING AVE +i SB] 










NON—LOCK NON—LOCK NON—LOCK NON—LOCK NON—LOCK LG 
06 a ee 





















OFF 

NOTES: a ee ee 07 05 & 98 | 
1, AUTOMATIC FLASHING OPERATION PER PLAN 1 EMERGENCY VEHICLE PRE—FMPTION OPERATION. 

M.U.T.C.D. SECTION 4D.12. we 400" CYCLE | 0700-1100 ee ee 
>. * UPON PEDESTRIAN PUSH BUTTON ACTUATION _ 1. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE OPTICALLY TRANSMITTED 
3. PERM = PERMISSIVE se Fe NOT USED BY OPTICAL EMITTERS MOUNTED IN EMERGENCY VEHICLES AND RECEIVED BY 
reer = OPTICAL DETECTORS LOCATED AT EACH INTERSECTION. 
5. MAXIMUM 1 = ALL OTHER TIMES Y ‘| PEANE 2. aera daa 2. PRE-EMPTION SIGNALS SHALL BE SERVICED ON A FIRST COME, 
6. MAXIMUM 2 = 11:00AM — 7:00PM, SUN—SAT 100” CYCLE FIRST SERVE BASIS. 
7, $2 & 6 DUAL ENTRY 3. IN RESPONSE TO A PRE-EMPTION SIGNAL RECEIVED AT AN INTERSECTION 
8. STOP AND GO OPERATION FOR 24 HOURS PER DAY. BY OPTICAL DETECTOR D1 (OR D2, D3) THE CONTROLLER SHALL HOLD 

FLASHING OPERATION FOR EMERGENCY ONLY. OR ADVANCE TO AND HOLD IN EMERGENCY VEHICLE PRE-EMPTION PHASE 
9. DURING PEDESTRIAN INTERVAL, FDW THROUGH PREP eR oN WAL Phase. oF QUENCE epee #1 (OR #2, #3) GREEN FOR A MINIMUM OF TEN (10) SECONDS OR 


YELLOW OPERATION SHALL BE IN EFFECT. 90 CYCLE 


10. INHIBIT MAX TERMINATION SHALL BE IN EFFECT 
DURING COORDINATION. 


UNTIL PRE-EMPTION SIGNAL CEASES. THE CONTROLLER SHALL THEN 

TIME PRE—EMPTION PHASE CLEARANCES FOR THE ASSOCIATED PHASE(S) 

AS SHOWN IN THE SEQUENCE AND TIMING CHART AND SERVICE SUBSEQUENT 
EMERGENCY VEHICLE PRE—EMPTION PHASES AS NECESSARY. 


FREE 0000-0700 0000-1000 
OPERATION | 1900-2400 | 1800-2400 4. UNLESS OTHERWISE STATED, ONCE A PRE-EMPTION CALL HAS BEEN RECEIVED 
BY THE TRAFFIC SIGNAL CONTROLLER AND THE PRE—EMPTION PHASE IS BEING 
SERVICED, IT SHALL REMAIN IN THAT PHASE AS LONG AS THE CALL IS PRESENT. 


COORDINATION DATA 
(ALL ENTRIES IN SECONDS) 


* ATION 
EON CEES RAN eo eee 5. MINIMUM GREEN AND NORMAL VEHICLE CLEARANCE SHALL BE PROVIDED 


FLASH 
OPERATION ON PHASES THAT ARE TO BE TERMINATED BY PRE-EMPTION DEMAND. 


6. PRE-EMPTION STROBE SHALL BE ILLUMINATED WHENEVER ANY 
EMERGENCY VEHICLE PRE—EMPTION GREEN IS ON. 


7. EMERGENCY VEHICLE PRE—EMPTION SHALL OVERRIDE COORDINATION. 





ITEM 816.04 
TRAFFIC SIGNAL RECONSTRUCTION 
VINNIN STREET @ LORING AVENUE 
LIST OF MAJOR ITEMS REQUIRED 


QUANTITY DESCRIPTION 


MODIFY EXIST TS PEEK 3000E CONTROLLER & CABINET TO PROPOSED 
SEQUENCE & TIMINGS SHOWN 


PEDESTRIAN PUSH BUTTON W/R10—3f AND SIGN SADDLE 


1 
SIGNAL HEAD DATA 


A,B,D,6 P1-P6 


DISCONNECT SWITCH 
| 8  |12” CIRCULAR YELLOW L.E.D. MODULES (ALL) 
12” YELLOW LEFT ARROW L.E.D. MODULES (C) 


SIGNAL HEAD ASTROBRAC 


. 4867 "CALL NOT ACTUATED” DURING COORDINATION. 
. OFFSET: BEGINNING OF 4&7 GREEN. 
. FLOATING FORCE OFF SHALL BE IN EFFECT. 


1 
2 
3 
PLUS NECESSARY DUCT, CABLE, LABOR, MISCELLANEOUS MATERIAL AND 4. SPLIT TIMES EQUAL GREEN PLUS CLEARANCES. 
TRAFFIC CONTROL SIGNAL. ; ' 
6. INHIBIT MAX TERMINATION SHALL BE IN EFFECT 
DURING COORDINATION. (LED) 
DETECTOR SCHEDULE 7. PERMISSIVE MODE SHALL BE IN EFFECT. 
DETECTOR AMPLIFIER PHASE PHASE DELAY / LOOPS DETECTION 
O. STREET DIRECTION CHANNEL| SETTING CALLED EXTENDED EXTENSION SIZE (FT) | SEGMENTS TURNS CONNECTIONS MODE 
LORING AVENUE LE PRESENCE{ 2 | 2 |  —=[| 6x6 [ 3 +| 3 PRESENCE 
LORING AVENUE ALL PRESENCE{ —- | | x Pe: al) SYSTEM 
LORING AVENUE THROUGH PRESENCE{ 2 | 2 [| =| 6x6 [{[ 3 | 3  [ = S/P____| PRESENCE 
SB 
SB 








Oo) 


Oo) 
Oo) 


Oo | O 
Oo || =| 


LORING AVENUE | SB LEFT. | 4 PRESENCE| 1&6 0 | 1&6 | | XH TS SP PRESENCE | 
LORING AVENUE | SB [LEFT | SO PRESENCE] = — | TT XH Tt TE SYSTEM _| 


Oo}; 
Oo}; 


3 
1 
6 |LORING AVENUE | SBT RIGHT/THROUGH —|_—6_ | PRESENCE| =- ~~ | = | XH | SYSTEM _| 
7 |LORING AVENUE | SBT RIGHT/THROUGH —|_—7_—ST PRESENCE| =6 =| 6 XH | UT SP PRESENCE | 
B_VINNIN STREET | WB EFT. | PRESENCE} = 4 | # OT XH | SERIES | PRESENCE | 

o 

1 

1 

1 

1 


Oo} O 
fore ep) 


ALL 12” LENS 


9 VINNIN. STREET | WB RIGHT/THROUGH = |_—o9 | PRESENCE| = 4 | HT XH |S SERIES | PRESENCE | 
Ho |VINNIN STREET | WB EFT | tS PRESENCE} =- | = OT XH | SYSTEM | 
11 VINNIN STREET | WB RIGHT/THROUGH = |_—11_ | PRESENCE| = - | = | XH | SYSTEM _| 
12 |SITE DRIVE | EBLE (§$S!"#sS(“SC<M@Ci(tT 2 PRESENCE] =7 | 7] XO] 2 SERIES | PRESENCE | 


0) | 0) | O 
Oo} 0] O 


— 


CONTROLLER MAKE & MODEL: PEEK 3000E 

UTILITY POLE No. NYNEX 1/92, MECO 2646 
METER No. 12 261 930 
EMERGENCY PRE—EMPTION (TYPE): OPTICOM 


APPROVED BY: 


fore ep) 


Bi |LORING AVENUE | NB LEFT. | 13 PRESENCE| = 2 | 2 XH | IC YCLE_ 
B3__|LORING AVENUE | NB | THROUGH | 14 PRESENCE| = 2 | 2] XH | BICYCLE _ 
B4__ |LORING AVENUE | SBT LEFT. | 15 | PRESENCE| 1&6 | 1&6 | | XH | BICYCLE 
B7__|LORING AVENUE | SBT RIGHT/THROUGH |_—16_S| PRESENCE| =—6 | | XH | BICYCLE 
BB |VINNIN STREET | WB LEFT. | 17 PRESENCE| = 4 | 4# OT XH | CYCLE _ 


ore ore Tork EoD) 
HAIR IHR IR LN] NI NIWNIWNIWIW [IW IW 


oO) 
aN 


B9__|VINNIN STREET | WB RIGHT/THROUGH |_—18 | PRESENCE| = 4 | # | XO | BICYCLE _ 
pi2_|site prive | EBA (§$NCNS$'|“(<S3MWsCsti‘(asdT:SC 1.9 ST PRESENCE] 7 ~~] 7] TX tOP IC YCLE_ 





oO) 
aN 


STATE TRAFFIC ENGINEER 





SALEM 
ROUTE 1A AT LORING ROAD 


REVISION) SHEET | TOTAL 
: MASS] _ 1207 


4 TRAFFIC SIGNAL PLAN 







BITUMINOUS 
NG 









BITUMINOUS Q 

PARKING Q,< 
VIS 
z 






BIT. SIDEWALK BIT. WALK 














GRANITE CURB ani — yj} SE - L O, IIVG (A OE 7A) A YE NUE 
“es Se CU a R10—7q 
Tra 


LEGEND 


SIGNAL CONTROLLER 
VEHICULAR SIGNAL 


OPTICALLY PROGRAMMED VEHICULAR SIGNAL 


FIRE PRE—EMPTION RECEIVER 
FIRE PRE-EMPTION STROBE LIGHT 
PEDESTRIAN SIGNAL 


PEDESTRIAN PUSH BUTTON 
20 0 20 40 


SCARH IN FEET Peres 


APPROVED BY: 


STATE TRAFFIC ENGINEER Date 





1201D01.DWG 





NOTES: pot fT Th | 85,97 & 98 
1. AUTOMATIC FLASHING OPERATION PER 
M.U.T.C.D. SECTION 40.12. ll | {| 
2. * UPON PEDESTRIAN PUSH BUTTON ACTUATION 
3. MAXIMUM 1 = ALL OTHER TIMES a io ar NOT USED 
4. MAXIMUM 2 = 11:00AM — 7:00PM, SUN-SAT | —S Ss S 
5. STOP AND GO OPERATION FOR 24 HOURS PERIDAY. JI ‘i 
FLASHING OPERATION FOR EMERGENCY ONLY. 
6. DURING PEDESTRIAN INTERVAL, FDW THROUGH 








SEQUENCE AND TIMING 










RECALL 
S: 





YELLOW OPERATION SHALL BE IN EFFECT. 


7. INHIBIT MAX TERMINATION SHALL BE IN EFFECT 


DURING COORDINATION. 


PREFEREN TAL PHASE SEQUENCE 


Oe) 
01866 DZ E&OE oPED* 


* UPON PEDESTRIAN PUSH BUTTON ACTUATION 


ITEM 816.03 
TRAFFIC SIGNAL RECONSTRUCTION 
PARADISE ROAD @ LORING AVENUE 


DETECTOR NON—LOCK NON—LOCK NON—LOCK NON—LOCK NON—LOCK LU 











COORDINATION DATA 
(ALL ENTRIES IN SECONDS) 


NOTES: 1. 62&@6 "CALL NOT ACTUATED” DURING COORDINATION. 














LIST OF MAJOR ITEMS REQUIRED 2. OFFSET: BEGINNING OF 2&6 GREEN. 
3. FLOATING FORCE OFF SHALL BE IN EFFECT. 

UANTITY DESCRIPTION 
4. SPLIT TIMES EQUAL GREEN PLUS CLEARANCES. 

Lee oe PEEK SO00E CONTROLLER & CABINET TO PROPOSED 5. () = SPLIT TIMES WITH PEDESTRIAN PHASE ACTUATED. 
6. INHIBIT MAX TERMINATION SHALL BE IN EFFECT 

PEDESTRIAN PUSH BUTTON W/R10—3f AND SIGN SADDLE DURING COORDINATION. 

12” CIRCULAR YELLOW L.E.D. MODULES (B,C,D,E,F,G,H) 7. PERMISSIVE MODE SHALL BE IN EFFECT. 





12” YELLOW LEFT ARROW L.E.D. MODULES (A) 


PLUS NECESSARY DUCT, CABLE, LABOR, MISCELLANEOUS MATERIAL AND 
EQUIPMENT TO COMPLETE THE INSTALLATION AND PROVIDE AN OPERATING 
TRAFFIC CONTROL SIGNAL. 
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FREE 0000-0700 
OPERATION | 1900-2400 


ALL 12” LENS 
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SALEM 
ROUTE 1A AT LORING ROAD 


REVISION) SHEET | TOTAL 
wass}_taot fort 3] 


TRAFFIC SIGNAL DATA 
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PHASING & PRIORITY 
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EMERGENCY VEHICLE PRE-EMPTION OPERATION. 
i 


EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE OPTICALLY TRANSMITTED 
BY OPTICAL EMITTERS MOUNTED IN EMERGENCY VEHICLES AND RECEIVED BY 
OPTICAL DETECTORS LOCATED AT EACH INTERSECTION. 


PRE-EMPTION SIGNALS SHALL BE SERVICED ON A FIRST COME, 
FIRST SERVE BASIS. 


IN RESPONSE TO A PRE—EMPTION SIGNAL RECEIVED AT AN INTERSECTION 
BY OPTICAL DETECTOR D1 (OR D2, D3) THE CONTROLLER SHALL HOLD 

OR ADVANCE TO AND HOLD IN EMERGENCY VEHICLE PRE—EMPTION PHASE 
#1 (OR #2, #3) GREEN FOR A MINIMUM OF TEN (10) SECONDS OR 

UNTIL PRE-EMPTION SIGNAL CEASES. THE CONTROLLER SHALL THEN 

TIME PRE-EMPTION PHASE CLEARANCES FOR THE ASSOCIATED PHASE(S) 

AS SHOWN IN THE SEQUENCE AND TIMING CHART AND SERVICE SUBSEQUENT 
EMERGENCY VEHICLE PRE-EMPTION PHASES AS NECESSARY. 


UNLESS OTHERWISE STATED, ONCE A PRE-—EMPTION CALL HAS BEEN RECEIVED 
BY THE TRAFFIC SIGNAL CONTROLLER AND THE PRE—EMPTION PHASE IS BEING 
SERVICED, IT SHALL REMAIN IN THAT PHASE AS LONG AS THE CALL IS PRESENT. 
MINIMUM GREEN AND NORMAL VEHICLE CLEARANCE SHALL BE PROVIDED 

ON PHASES THAT ARE TO BE TERMINATED BY PRE—EMPTION DEMAND. 


PRE-EMPTION STROBE SHALL BE ILLUMINATED WHENEVER ANY 
EMERGENCY VEHICLE PRE—-EMPTION GREEN IS ON. 


EMERGENCY VEHICLE PRE-EMPTION SHALL OVERRIDE COORDINATION. 


(L.E.D.) 


PEEK 3OO0E 

NET&T 87, MECO 2641 
94717408 

OP TICOM 


CONTROLLER MAKE & MODEL: 
UTILITY POLE No. 
METER No. 


EMERGENCY PRE—EMPTION (TYPE): 
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OPTICALLY PROGRAMMED VEHICULAR SIGNAL 





se FIRE PRE-EMPTION RECEIVER 
= ae 
ae \G | 12°YELLOW GORE LINES FIRE PRE-EMPTION STROBE LIGHT 
CANS 3:1 SLOPE 5’ ON CENTER 
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1” = 20’ HORIZONTAL STATE TRAFFIC ENGINEER Date 
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REVISION) SHEET | TOTAL 
STATE SIGNAL ID NO. NO. NO. SHEETS 


MASS} 1198 01 5 
TRAFFIC SIGNAL DATA 
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MAJOR ITEMS REQUIRED 





QUANTITY [TEM 
1 CONTROLLER TYPE 8DW, CAB.& FDN. 
SERVICE CONNECTION, TYPE OVERHEAD 

8’ SIGNAL POLE, BASE, & FDN. 

10’ SIGNAL POLE, BASE, & FDN. SEQUENCE AND TIMING NOTES: 
25 FT MAST ARM ASSEMBLY, BASE & FDN. 

1 WAY, 3 SECTION, SIGNAL HOUSING (12” LENS) 

2 WAY, 3 SECTION, SIGNAL HOUSING (12” LENS) 

PEDESTRIAN HOUSING (TYPE FIBER OPTIC) 

PEDESTRIAN PUSH BUTTON, SIGN & SADDLES 

DUAL CHANNEL LOOP DETECTOR AMPLIFIER NEMA DUAL RING PHASING NOTES: 
ROADWAY LOOP DETECTOR 


12) X 12) PULL BOX 1. PHASES ASSOCIATED BY A SOLID LINE SHALL NOT 
OPERATE CONCURRENTLY. 








NOTES: 








SEQUENCE AND TIMING FOR FULL ACTUATED CONTROL (ISOLATED) 











STRELT DIRECTION \\HOUSTNGS|| 7 a F 
LORING AVE (RTE. 1A) NB C,D 
LORING AVE (RTE. 1A) SB A,B 
HARRISON RD. EB Ese 
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PEDESTRIAN 








2. PHASES ASSOCIATED BY A DASHED LINE MAY 
OPERATE CONCURRENTLY. 




















3. THROUGH MOVEMENTS MAY INCLUDE RIGHT TURNS. 




















TIMING [N SECONDS’ 
MINIMUM GREEN (INITIAL) 10 
PASSAGE TIME (VECHICLE) 4 
MAXIMUM 7 52 
MAXIMUM 2 50 
YELLOW CLEARANCE 
RED CLEARANCE 
WALK (W) 
PEDESTRIAN CLEARANCE 14 








4. IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC 
MOVEMENT IS TO REMAIN IN EFFECT DURING THE 
NEXT CALLED PHASE, THE SIGNAL INDICATIONS FOR 
THAT TRAFFIC MOVEMENT SHALL NOT CHANGE 


MEGe Soe OH ets COD! eiol 7 Ol MUBEENGNEOUs DURING THE CHANGE INTERVAL(S) UNLESS OTHERWISE 
material and equipment to complete the installation. NOTED. 









































EMERCENCY 
ONLY 














LOOP DETECTOR NOTES: 












































se ea eal ae sal 1. SEE LOOP DETECTOR DETAIL SHEET FROM DESIGN DOCUMENT FOR 
MEMORY LOCKING NON—LOCKING |NON—LOCKING LOCKING SPLICE PATTERN AND OTHER INFORMATION. 


LOOP DETECTOR DATA 2. DELAY AND EXTENSION TIMES ARE IN SECONDS. 


3. DELAY TIME SHALL BE EFFECTIVE ONLY DURING THE RED PORTION 
OF THE PHASE THAT IS CALLED BY THE DETECTOR. 
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NUMBER SEGMENTS CALLED -| PRESENCE 





PREFERENTIAL PHASING SEQUENCE EMERGENCY PRE—EMPTION DATA 
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APPROACH PRESENCE 
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NEMA DUAL RING PHASING NOTES: 


SIGNAL IDENTIFICATION 


ONE SECTION 
DUAL DISPLAY 


% 1 2 G5 ® 4 
\ a AS . 








ALL 12” LENS 
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12” FIBER OPTIC UTILITY POLE No MECO 2606 
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LA 


TRAFFIC SIGNAL PLAN 


LEGEND 


SIGNAL CONTROLLER 


VEHICULAR SIGNAL 


OPTICALLY PROGRAMMED VEHICULAR SIGNAL 


FIRE PRE-EMPTION RECEIVER 
FIRE. PRE-EMPTION: STROBE. LIGHT. 
PEDESTRIAN SIGNAL 

PEDESTRIAN PUSH BUTTON 


PULL BOx 





APPROVED BY: 


STATE TRAFFIC ENGINEER Date 
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APPROX. NORTH STATE | SIGNAL ID NO. |RERGION) SAT | cHeers 
MASS| 0415 Or. <3 
MAJOR ITEMS REQUIRED TRAFFIC SIGNAL DATA 





QUANTITY ITEM 

CONTROLLER, CAB. & FDN. : 

SERVICE CONNECTION, TYPE OVERHEAD NOTES: 

MAST ARM ASSEMBLY 30’, BASE & FDN. 

10° SIGNAL POLE, BASE, & FDN. SEQUENCE AND TIMING NOTES: 
1 WAY 3 SECTION SIGNAL HEAD, 12” LENS 

2 WAY 3 SECTION SIGNAL HEAD, 12” LENS 

3 WAY 3 SECTION SIGNAL HEAD, 12” LENS 

PEDESTRIAN HOUSING INCANDESCENT 

PEDESTRIAN PUSH BUTTON, SIGN & SADDLES 

DUAL CHANNEL LOOP DETECTOR AMPLIFIER NEMA DUAL RING PHASING NOTES: 
ROADWAY LOOP DETECTOR 


12" x 12” PULL BOX 1. PHASES ASSOCIATED BY A SOLID LINE SHALL NOT 
OPERATE CONCURRENTLY. 














SEQUENCE AND TIMING FOR SEMI ACTUATED CONTROL (ISOLATED) 








STREET DIRECTION \\HOOSTNGS" F 
LORING AVE (RTE. 1A) NB A,B,C R 
LORING AVE (RTE. 1A) SB DsE Sr R 
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1 
1 
1 
2 
1 
2 
1 
2 
2 
1 
4 
1 








PEDESTRIAN 














2. PHASES ASSOCIATED BY A DASHED LINE MAY 
OPERATE CONCURRENTLY. 

















































































































3. THROUGH MOVEMENTS MAY INCLUDE RIGHT TURNS. 





TIMING [IN SECONDS’ 
MINIMUM GREEN (INITIAL) 7 
PASSAGE TIME (VECHICLE) 5 
MAXIMUM 7 20 
MAXIMUM 2 

YELLOW CLEARANCE 
RED CLEARANCE 

WALK (W) 

PEDESTRIAN CLEARANCE 














4. IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC 
MOVEMENT IS TO REMAIN IN EFFECT DURING THE 
NEXT CALLED PHASE, THE SIGNAL INDICATIONS FOR 
THAT TRAFFIC MOVEMENT SHALL NOT CHANGE 
DURING THE CHANGE INTERVAL(S) UNLESS OTHERWISE 


Necessary duct, cable, labor, miscellaneous NOTED. 
material and equipment to complete the installation. 












































ELMERCENCY 
ONLY 





















































LOOP DETECTOR NOTES: 









































RECALL 
MEMORY 1. SEE LOOP DETECTOR DETAIL SHEET FROM DESIGN DOCUMENT FOR 
SPLICE PATTERN AND OTHER INFORMATION. 
LOOP DETECTOR DATA 2. DELAY AND EXTENSION TIMES ARE IN SECONDS. 


3. DELAY TIME SHALL BE EFFECTIVE ONLY DURING THE RED PORTION 
OF THE PHASE THAT IS CALLED BY THE DETECTOR. 


DETECTOR |NUMBER OF sue 


PREFERENTIAL PHASING SEQUENCE NUMBER | SEGMENTS "| catlen | exr. PRESENCE 
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NEMA DUAL RING PHASING NOTES: 
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METER No. 93 049 597 
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TRAFFIC PLANS 
LOCATION 1 


GENERAL NOTES. 

1. ALL PROPOSED PAVEMENT MARKINI-S SHALL BE THERMOPLASTIC. 

2. ALL EXISTING REGULATORY, WARNING AND GUIDE SIGNS WITHIN THE PROWECT 
ESONSTRUCTION LIMITS SHALL BE REMOVED AND DISCARDED UNLESS OTHERWISE NOTED 

3 ALL LANE LINE MARKINGS SHALL BE 6 INCHES. 

4. ALL PROPOSED PAVEMENT MARKINGS SHALL BE IN COMPLIANCE WITH THE 2009 MLITCO, 


JTRLAFTIS. SerH Al MOTE 


1. VIDEO DETER TION ZONES ARE TO BE FIELD ADJUSTED AND ARF EWQJECT To APPROVAL 
BY THE ENGINEER. 

*. ViDEO AND PRE-EMPTION EQQiPMENT SHOWN ON THE PLANS ARE SUGGESTED LOCATIONS 
ONLY IT 1S THE RESPONSIBKITY OF THE CONTRACTOR TO RENTIFY THE BEST LCx-ATHIN 
iN THE FIELD. 

3. THE TOP OF ALL MAST ARM FOUNDATIONS WN SIDEWALK AREAG SHALL BE FLIISH WITH 
THE S'IDEWALK. 
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SEQUENCE & TIMING PLAN 
LOCATION 1 
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SEQUENCE & TIMING 
FOR 


FULLY ACTUATED CONTROL 
CANAL STREET 
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LORING AVENUE/JEFFERSON AVENUE 
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» STANDARD NEMA CLEARANCES SHALL APPLY 


2. ANY TWO NON-CONFLICTING PHASES MAY RUN CONCURRENTLY MAJOR ITEMS LIST 


IN PRESENCE OF CALLS ON MULTIPLE PHASES SEQUENCE 
SHALL CONFORM 70 PREFERENTIAL DIAGRAM. 


|. GH FOLLOWED AY #4, 

. Gif FOLLOWED BY az+e6. 

. CIF FOLLOWED BY e2+08. 

. 0 IF FOLLOWED BY 64 OF 92+66 
IF FOLLOWED BY #2+86. 

|. IF FOLLOWED BY #4 OR 62+88 

. Feva IF FOLOWED BY #2496. 

. CIF FOLLOWED BY 02488 OR #3 
IF FOLLOWED BY #2+86 OF 83 
EXCLUSIVE PED PHASE SHALL BE CALLEO UPON 
PUSH BUTTON ACTUATION ONLY 


EMERGENCY VEHICLE PREEMPTION SIGNALS SHALL BE OPTICALLY 


TRANSMITTED BY OF TNCAL EMITTERS MOUNTED IN EMERGENCY 


VEHICLES AND RECEIVED BY CFTICAL RECEIVERS LOCATED AT THE 


INTERSECTION 


PRE-EMPTION SIGNALS SHALL BE SERVICED IN THE ORDER IN 
WHICH THEY ARE RECEIVED, 4TH NO PRIORITY 


| IN RESPONSE TO A PRE-EMPTION SIGNAL RECEIVED AT AN 
INTERSECTION BY OPTICAL RECEIVER Rt {OR OTHERS He PROWDED) 


THE CONTROULER SHALL HOLD OR ADVANCE TO AND 


{ 
EMERGENCY PRE-EMPTION THE ASSOCIATED GREEN PHASE FOR A 


pei OF TEN (10) SECONDS, OR UNTIL PRE-EMPTION SIGNAL 

CEASES. THE CONTROLLER SHALL THEN PROVIDE PRE=EMPTION 
PHASE CLEARANCE SERMCE THEN RESUME NORMAL OPERATION, 
AND RETURN TO THE START OF a2 + 86. 


MINIMUM GREEN, NORMAL VEHICLE AND PEDESTRIAN CLEARANCE 
SHALL BE PROVIDED ON PHASES THAT ARE 70 BE TERMINATED 
GY PRE-EMPTION DEMAND. 


EMERGENCY VEHICLE PRE-EMFTION SHALL OVERRIDE COORDINATION, 


* TIELD CONTROL 
** OVERLAP 


62 + 36 


£.F,LM,U A,H,T B,C,D.R,5 PI-P8 
16 INCH DUAL 
12" LENSES 12” LENSES 12” LENSES 12" LENSES PEDESTRIAN 


12” LENSES _W/_ COUNTDOWN 


1 ALL VEHICLE AND PEDESTRIAN LENSES SHALL BE LED TYPE. 

2 ALL HOUSINGS TO BE PROVIDED WITH TUNNEL WSORS AND 5° BACKPLATES. 

3. ALL HOUSINGS TO BE FIXED MOUNTED. 

4. ALL HOUSINGS TO HAVE LOVVERED BACKPLATES WITH 2° YELLOW RETRO-REFLECTIVE BORDERS. 


PREFERENTIAL SEQUENCE DIAGRAM 
(CALLS ON ALL PHASES) 
FOR 
CANAL STREET & LORING AVENUE/JEFFERSON AVENUE 


CLEARANCE 1 CLEARANCE 2 


few oi SY 
[ 30" waST aku — STEEL TPE Ow/ FON 


R, LEFT TURN ARROWS 

LJ GC RIGHT TURN ARROWS. 

4 WAY J SECTION VEHICLE SIGNAL HOUSING = 12° LED 
G STRACHT ARROW 


4 WAY 4 SECTION VEHICLE SIGMAL HOUSING — 12° LED 
LJ GO LEFT TURN ARROWS. FLASHING YELLOW ARROW 


OPTICAL PHASE SELECTOR — TWO CHANNELS 
pa Ee (52.05) 


eS x Gn EE] Cs 
GUS INTERFACE UMT (S*: 


MALFUNCTION MANAGEMENT UANT. (bML!) 
oe CABLE, LABOR, MISCELLANEOUS 
WATERIAL AND EQUIPMENT TO COMPLETE THE INSTALLATION 


NOTE. 


Pe ae Pee gar Lacs Poe Bip Ee er ripen soar hl 
TYPE CONSISTENT WITH CiTy OF SALEM STANDARDS AND P; 





APPENDIX D 


Bus Schedules 


schedule change 





Route 441/442 Marblehead - Wonderland 


Route 448/449 Marblehead - Downtown Crossing 441/442°448/449 


Marblehead 
















Fall September 3, 2016 - December 30, 2016 
441/442 Marblehead-Wonderland 


Indicates MBTA pass and fare sales locations. 
Fare @ nding machines are also located at all 
subway stations and Dudley Station. 


448/449 Marblehead-Downtown Crossing 





To/ from “ Connection to Rts. 


Marblehead x 455, 459, wy MARBLEHEAD Serving 
Central Ave 


Downtown é nae e Vinnin Squa e 
" SWAMPSCOTT 
e Swampscott 
¢ Wonderland Station 
¢ Central Square,L ynn 
e Logan Airport 
441/448W COVILED) J : ‘ty e Blue Line 
on ; ¢ Green Line 
Lynn Busway: MBTA buses Ris. 448, 449 


426, 429,431, 435, 436, 439, | | EXPress routes bypass eee re St x e Red Line 


Central Square, Lynn 4 s§ ; . 
441, 442, 455, 456, 459 ; é Atlantic 
(448 & 449 outbound only) al N Ocsah ; e Ora nge Line 


.e Newburyport/Rockport Commuter Rail 


Commuter Rail Station 
Busway and Park-n- 
Ride Entrance 
(also, access to 
Munroe St ) 


Spring St 
pring & 








To/from 


Downtown Crossing ra CROSSING, Downtown Boston 
or Wonderland a (T) Fra st Fan Pier 


SAUGUS 
John J. Moakley 
Courthouse 


=eSNOW ROUTE Bedford 3X& s 


J > 
N 
During snow storms or when slippery road conditions are present, f Chauncy sts. \ LE he, 
this route may be diverted to an alternate route described below. ” SS YF SS ve 


To view service updates or request T-Alerts sent via email or text oS Bedford St. UTH Children's Sep, 


message, visit www.mbta.com. x /,5. GD Patriot 3p eg STATION Museum “Bey COURTHOUSES Witc 
l © as (T) S 2h 7 Trade 


Omits Washington Street and Elm Street in Old Town 
Center 


Marblehead. Board on Pleasant Street at Washington or 
Essex Street 


REVERE 


- [= bi 4 SS 
Ris. 448, 449 f points west & te. S Massachusetts Bay 
Limited service from Silsbee St. or A via! Magppice g Transportation Authority  messscnuscts Deparment of transportation 


i. SS 
Lynn busway and Seaport District. ' 3 ; WI Ny 
Bus will stop to pick up or to : terelty , TRADE CENTER(T) \N 
discharge passengers ONLY at ; us 










Information 617-222-3200 e 1-800-392-6100 


‘terminal 


Wonderland Station and Logan Airport. }< 


(TTY) 617-222-5146 ¢ www.mbta.com 





441/442 & 448/449 
LW Arrie Ly Arrie 
Leae Phillips Phillips 
Marble- Beachva  Beachiva 
head Paradise Humphrey 
5:40A a... 5:50A 
bebe ses 6:00 
aG00 ii 6:11 
6:10 6:20A a... 
pedis Yay :30 
a 6:28 6:40 a... 
sists 6:45 — 
6:43 0°... 6:54 
deste, ees 7:00 
EVSHSIS) joo wi2 
sitet TAS eeeee 
feesee” «ase 7:30 
7:13 M226 secs 
a 7:28 CAT ee 
saat 7:45 —_ 
74300. 7:57 
EV 7Aats) ass 8:12 
sae 8:15 ee 
fesee,. | Gaze 8:30 
8:13 B26 0 sezz 
ees 8:45 sie 
8:50 9 sas 9:04 
9:10 923 2. 
9:40 9:54 
10:10 10:22. 
10:40... 10:54 
11:10 AV22 erie 
11:40 00. 11:52 
12:10P 12:22P 
12:40 
1:10 
1:40 
2:10 
2:40 
3:10 3:23 0 saa 
3:40... 3:52 
4:10 Ue 
4:50) a. 5:05 
5:20 B95 wane 
$335 saan 5:47 
5:50 6:03 ae 
6:05 a. 6:17 
w 6:34 6:44 eee 
6:35 awe 6:47 
w 7:06 7:16 nee 
T215 case 7:27 
w 7:30 TAT nee 
8:15 a. 8:26 
9:15 ks 9:26 
1015 10:26 
ATS esse 11:26 
w12:10A _..... 12:20A 





Inbound 


LY Arrie 
Central 
Square 


ANN 
4406 
Ow 


al 
RRO 
Dan 


99 G9 
ike) 
AO 


SRAUBRNUBROORKRYD 
BROBRABRABRONG 


Cee ceurwner on eee ce cece 
BOKRHSSHNSANIE 
SOANNSANGAGION 


9:40 


Arrie 
Wonderland 
Station 


Arrie 
Logan 
Term. C 





Weekday 
Arrie Leae 
Otis & Otis & 
Summer Summer 
Sts. Sts. 
7:03A ns 
7:53 seats 
8:22 715A 
oe 7:45 
| 
9:22 an 








Shaded trips are Routes 448 & 449 and sere Logan Airport, the Seaport District and 


Downtown Crossing. Running time to Logan Airport is appoximate due to traffic conditions. 


Inbound trips bypass Central Square, Lynn busway. Limited serv ce between downtown 


Lynn and Seaport District, stopping ONLY at Wonderland and Logan Airport. 





Arrie 
Logan 
Term. C 


Lv Arrie 
Wonderland 
Station 


8:18 


reer 
PROS LOMO 


= 
vu 


PNAQCEANTPOOOAAAAAGAI PREP PRROOWWNNS ANN 
AAAANAASACAAINOUHSAISORUSCOTMOUSMSCGGGGG TDSAaTonGT 


SS4454 BASH ONSHUUONNSOSOUBONASSHWHOAUSHWOKRIUBS ANRSB BRAY 


a 
> 


Outbound 


Ly Arrie 
Central 
Square 

w 5:13A 
6:13 

w 6:16 
6:39 

w 6:42 
6:48 
6:56 
7:42 
T:47 


a 
wo 


Eee 
Tt OOOO 0010) 0 CONS 


== 


TN AOD DON NE ORO IO OOM Ph PPP POOWONNN ANI 
DNINNSHHDAGHOAKROCONOUAOGCAAATITOUOWRHROBDHN WOVHWOWONINGNDO 


1 
1 
1 A 


NYUNYUNYNSONASKHOUASSKRHHUAUSHHONNABBOABRGONAN BAWUNANOKROAGH 


NO 


Arrie 
Phillips 
Beach iva 


Humphrey 


5:22A 
6:31 


Arrie 
Phillips 
Beach iva 
Paradise 


Arrie 
Marble- 
head 


5:32A 


Bel ka aa 
OAS58HOUSS 
SADRKAD IO 


be 
a 
> 


NAOLS 
RRA 
NANDNN 


sehen: 
> 


All buses are accessible to persons with disabilities 


441/442 
Inbound 
Leae Arrie 
Marble- Central 
head Square 
p 6:30A 6:56A 
h 7:00 7:25 
p 7:25 7:52 
h 7:53 8:18 
p 8:25 8:52 
h 8:56 9:21 
p o:25 9:54 
h 10:00 10:28 
p 10:25 10:57 
h 10:55 11:23 
p 11:20 11:52 
h 11:50 12:17P 
p12:15P 12:48P 
h 12:45 1:13 
p 1:10 1:43 
h 1:40 2:08 
p 2:05 2:38 
h 2:35 3:03 
p 3:00 3:33 
h 3:30 3:58 
p 3:55 4:26 
h 4:25 4:53 
p 4:50 5:18 
h 5:20 5:46 
p 5:45 6:12 
h 6:15 6:41 
p 6:40 7:07 
h 7:10 7:34 
h 7:35 7:59 
h 8:00 8:24 
h 8:35 8:59 
h 9:35 9:59 
h 10:35 10:57 
h 11:35 11:57 
h 12:25A 12:47A 


Saturday 


Arrie Leae 
Wonderland | Wonderland 
Station Station 
7:09A | ae 
T:39° (||) seed 

8:06 p 6:45A 
8:32 h 7:10 
9:08 p 7:45 
9:36 h 8:13 
10:11 p 8:40 
10:44 hg:15 
19:15. p 9:40 
11:39 h 10:00 
12:10P | p 10:25 
12:34 h 10:55 
p 11:22 
1:06P | h 11:50 
1:30 
2:01 p 12:17P 
2:25 h 12:45 
2:56 p1:12 
3:20 h 1:40 
3:51 p 2:07 
4:15 h 2:35 
4:43 p 3:02 
5:10 h 3:30 
5:34 p 3:57 
6:02 h 4:25 
6:28 p 4:52 
6:57 h 5:20 
7:23 p 5:47 
7:48 h6:15 
8:13 h 6:40 
8:38 h 7:10 
9:13 h 7:40 
10:10 h 8:40 
11:08 h 9:40 
12:08A | h 10:40 
12:58 h 11:40 


a - Omits Point of Pines. 

h - Via Humphrey St. 

p - Via Paradise Rd. 

w - To or from W. Lynn & operates va Western Ae . and 
does not serv ce Wonderland Station 


x - Waits for last train to arrié at station. 


Outbound 


LY Arrie 
Central 
Square 


wp 6:05A 
wh 6:30 
6:57 
7:20 
7:57 
8:23 
8:52 
9:28 
9:52 
10:13 
10:40 
11:08 
11:36 

12:03P 


12:31P 
12:58 
1:26 
1:56 
2:20 
2:52 
3:15 
3:44 
4:10 
4:38 
5:05 
5:33 
6:00 
6:28 
6:53 
7:23 
7:53 
8:53 
9:50 
10:50 
11:50 


Route 441/442 & 448/449 

Marblehead- 

Wonderland Station or 
Downtown Crossing 


Arrie 
Marble- 
head 


6:28A 
6:53 
7:21 
7:42 
8:21 
8:48 
9:17 
9:55 
10:18 
10:40 
11:08 
11:35 
12:05P 
12:30 


1:01P 
1:25 
1:56 
2:22 
2:48 
3:20 
3:43 
4:12 
4:38 
5:02 
5:33 
5:57 


441/442 
Inbound 
Leae Arrie 
Marble- Central 
head Square 
h 7:55 8:14 
h 8:55 9:13 
p 9:25 9:45 
h 10:00 10:18 
p 10:40 11:00 
h 11:05 11:23 
p 11:35 11:55 
h 12:00N 12:20P 
p 12:30 12:49 
h 12:55 1:15: 
p 1:25 1:44 
h 1:50 2:08 
p 2:20 2:39 
h 2:45 3:03 
p 3:15 3:34 
h 3:40 3:57 
p 4:10 4:28 
h 4:35 4:52 
p 5:05 w 5:23 
h 5:30 5:47 
p 6:00 6:18 
h 6:25 6:40 
p 6:55 7:13 
h 7:25 7:40 
h 8:25 8:40 
h 9:25 9:40 
h 10:25 10:39 
h11:25 w11:42 
h12:25A 12:39A 


Fare 


CharlieCard 
CharlieTicket 
Cash-on-Board 
Student* 








Sunday 
Outbound 
Arrie Leae Ly Arrie Arrie 
Wonderland} Wonderland Central Marble- 
Station Station Square head 
S37 | cm wh 7:30 7:54 
O37 | ce wh 8:30 8:54 
10:07 p 8:45 9:00 9:23 
10:42 hg:i15 9:25 9:50 
11:22 p 9:45 10:00 10:23 
11:47 h 10:10 10:20 10:45 
12:22P | p 10:40 10:55 11:19 
h 11:05 11:16 11:42 
12:44P | p 11:35 11:50 12:15P 
1:16 
1:39 h 12:00N 12:11P 12:37P 
2:11 p 12:30 12:45 1:10 
2:32 h 12:55 1:06 1:32 
3:06 p 1:25 1:40 2:05 
3:27 h 1:50 2:01 Zier 
4:01 p 2:20 2:34 2:59 
4:21 h 2:45 2:56 3:22 
4:51 p 3:15 3:29 3:54 
5:16 h 3:40 3:52 4:18 
Tanai p 4:10 4:24 4:47 
6:11 h 4:35 4:47 5:12 
6:41 p 5:05 5:19 5:42 
7:02 h 5:30 5:41 6:06 
7:36 p 6:00 6:14 6:37 
8:02 h 6:45 6:56 7:21 
9:02 h 7:45 7:56 8:21 
10:02 h 8:45 8:56 9:21 
11:00 h 9:45 9:55 10:18 
erry h 10:45 10:55 11:18 
1:00A | h 11:45 11:55 12:18 
Inner Inner Express —_ Inner Express 
Express + Local Bus + Subway 
$4.00 $4.00 $4.00 
$5.00 $7.00 $7.75 
$5.00 $7.00 $7.75 
$2.50 $2.50 $2.50 
$2.50 $2.50 $2.50 


Senior/TAP** 
VALID PASSES: Inner Express Bus ($128/mo.), Outer Express Bus ($168/mo.), 
commuter rail, and boat passes. 
FREE FARES: Children under 12 ride free when accompanied by an adult; Blind 
Access CharlieCard holders ride free and if using a guide, the guide rides free. 

* Requires Student CharlieCard, available to students through participating 

middle schools and high schools. 
** Requires Senior/TAP CharlieCard, available to Medicare cardholders, seniors 65+, 
and persons with disabilities. 


Fall 2016 Holidays 
October 10 & November 11: see Weekday 
September 5, November 24 & December 26: see Sunday 
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455/459 


Leae 
Salem 
Depot 


Arrie 
Vinnin 
Square 


LY Arrie 
Central 
Square 


Inbound 


Arrie 
West 
Lynn 


Leae 
Wonder- 
land 
Station 





5:00A 
5:15 
5:34 
5:53 
6:17 
6:39 
6:59 
7:22 
7:38 
7:55 
8:10 
8:30 
8:52 
9:25 
10:07 
10:40 
11:26 
11:55 


5:07A 
5:22 
5:44 
6:03 
6:27 
6:47 
THA 
7:34 
7:49 
8:07 
8:22 
8:42 
9:03 
9:37 
10:22 
10:52 
11:41 
12:07P 


12:19P 12:36P 12:51 


12:30P 12:55P 


1:05 
1:40 
e 2:35 
2:15 
2:50 
3:25 
4:00 
4:35 
5:10 
5:45 
6:15 
7:15 
8:15 
9:20 
10:35 
11:30 


1:28 
2:05 


6:04 
6:33 
7:33 
8:33 
9:36 
10:51 
11:42 


1:13P 
1:44 
2:25 
2:47 
2:55 
3:35 
4:07 
4:45 
5:14 
5:55 
6:19 
6:49 
7:49 
8:49 
9:49 
11:03 
11:53 


1:26P 
1:58 
2:41 
3:01 
3:06 
3:47 
4:18 
4:57 
5:23 
6:05 
6:28 
6:59 
7:59 
8:59 
9:57 
11:08 
11:58 


12:30A 12:42A 12:53A 12:58A 


Weekday 

Arrie 
Wonder- Arrie Arrie Leae Arrie 
land Logan Downtown | Downtown Logan 
Station Term. C Crossing Crossing Term. C 
Loyd 0) cr (er 
£2 6 | ge |r 
BI9G° atest i | it re 
3 i | a er ere 6:20A 6:35A 
re 6:47A 7:03A nak vases 
G59 see kee | ese sc 
Ui26 vee as 7:45 8:02 
TAO, dee wpastty | wll. eee Naa 
sents 8:16 8:34 9:00 9:17 
B22 es wes | ae 
BIOL ese sees 10:10 10:24 
oy rey ee rr | er 
sages Shs) 9:39) 11:20 11:34 
G52) seat ans 
are 10:43 10:57 — a 
WU:O7ezss ses 12:30P 12:46P 
Hees 12:02P 12:16P sites — 
12222P asco eee 1:40 1:56 
core 1:15 1:34 witee weave 

2:50 3:08 
1:39P ees sees 4:00 4:20 
ia 2:22P 2:42P _ _ 
2353 neue tates 5:10 5:32 
once 3:26 3:42 6:20 6:38 
Ey a ee eee 
eeees 4:37 4:49 7:25 7:40 
BiO7 see cece | eee, 
ceens 5:39 5:53 ven vacua 
(1 FS oe (ee 
exons 6:44 6:58 wien wesw 
TU4 eels] tee 
+5 (ao 
°F | | ee 
10:08 ee eee 
i Eee: 
W2:08A: ase wees 
T:08 ess ts 





11:30 


Outbound 
Lw Arrie Arrie 
West Central 
Lynn Square 
5:21A  5:27A 
5:57 6:04 
6:26 6:35 
6:52 7:06 
Af 7:27 
8:07 8:17 
8:18 8:31 
9:02 9:12 
9:34 9:48 
10:12 10:22 
10:42 10:56 
11:23) 11:35 
Wiel 12:03P 
12:20P 12:33P 12:48P 
1:04 1:16 
1:43 1:58 
2:14 2:26 
2:53 3:08 
3:33 3:46 
4:09 4:22 
4:45 4:58 
5:19 5:32 
6:03 6:14 
6:25 6:39 
7:01 7:09 
7:30 7:39 
7:56 8:04 
8:37 8:46 
9:42 9:51 
10:40 10:50 
11:40 11:50 
12:38A 12:47A 


12:30A 


Arrie Arrie 
Vinnin Salem 
Square Depot 
5:37A  5:50A 
6:15 6:30 
6:48 7:06 
ThA, 1239) 
7:40 7:58 
8:30 8:48 
8:46 9:06 
9:25 9:43 
10:04 10:22 
10:37. 10:56 
WEI Walsh) 
11:49 12:08P 
12:19P 12:45 
1:04P 1:25P 
1:28 jEo2 
2:14 2:35 
2:42 3:06 
3:26 3:48 
4:04 4:25 
4:40 5:02 
5:11 5:31 
5:50 6:08 
6:26 6:43 
6:54 7:10 
7:21 7:32 
7:51 8:06 
8:16 8:27 
8:58 9:13 
10:03 10:18 
11:02 11:17 


12:01A 12:12A 
12:57 1:10 


Weekday Note: All trips to/from Salem Depot sere 


Shetland Office Park. 


Shaded area trips sere Logan Airport, the Seaport District 
and Downtown Crossing (Route 459). 





455 Saturday 
Inbound 
Arrie Leae 
Leae Arrie Lv Arrieé Wonder- | Wonder- 
Salem Vinnin Central land land 
Depot Square Square Station Station 
ike aa 5:15A 5:37A]_..... 
wivid,. ews 5:55 6:17 vives 
6:05A 6:16A 6:32 6:53 |... 
6:35 6:46 7:02 7:23 6:35A 
7:05 7:16 7:32 7:53 7:05 
7:35 7:46 8:02 8:25 £:35 
8:05 8:17 8:33 8:56 8:05 
8:35 8:47 9:03 9:26 8:35 
9:05 9:17 9:33 9:56 9:05 
9:35 9:48 10:04 10:27 9:35 
10:05 10:18 10:34 10:58 | 10:05 
10:35 10:49 11:06 11:30 | 10:35 
11:10 11:24 11:41 12:06P | 11:10 
11:45 11:59 12:16P 12:42 | 11:45 
12:20P 12:36P 12:53P 1:18P| 12:20P 
12:55 1:10 1:25 1:50 | 12:55 
1:30 1:44 1:59 2:24 1:30 
2:05 2:19 2:34 2:59 2:05 
2:40 2:54 3:09 3:34 2:40 
3:15 3:29 3:44 4:08 3:15 
3:50 4:03 4:18 4:42 3:50 
4:25 4:38 4:53 5:17 4:25 
5:00 5:13 5:28 5:52 5:00 
5:35 5:48 6:03 6:24 5:35 
6:05 6:17 6:32 6:53 6:05 
6:35 6:47 7:02 7:23 6:35 
a7:05 7:16 a7:30 __..... 7:35 
7:35 7:47 8:02 8:23 8:35 
8:35 8:47 9:02 9:23 9:35 
9:35 9:47 10:02 10:21 10:35 
10:35 10:45 11:00 11:19 [c11:20 
11:35 11:45 12:00M12:19A 


Outbound 
Arrie Arrie Arrie 
Central = Vinnin Salem 
Square Square Depot 
a5:28A 5:39A 5:51A 
a5:58 6:09 6:21 
a6:28 6:39 6:51 
6:58 7:12 7:23 
7:28) 7:42 = 7:53 
7:58 8:12 8:23 
8:28 8:42 8:53 
8:58 9:12 9:25 
9:28 9:42 9:55 
9:58 10:12 10:25 
10:28 10:43 10:57 
11:01 11:16 11:30 
11:35 11:50 12:04P 


12:12P 12:27P 12:41 


12:47P 1:02P 1:16P 
1:22) 1:37 1:51 
1:57, 2:12 2:26 
2:32 2:47 3:01 
3:07 3:22 3:36 
3:41. 3:56 4:10 
4:15 4:30 4:44 
4:50 5:05 5:19 
5:25 5:40 5:53 
5:57 6:12 6:25 
6:27 6:42 6:55 
6:57. 7:12 7:25 
7:57 8:12 8:25 
8:56 9:10 9:22 
9:56 10:10 10:22 

10:56 11:10 11:20 

12:02A 12:18A 12:32A 


Weekend Note: This route does not sere 


Shetland Office Park. 


All buses are accessible to persons with disabilities 


Route 455 & 459 
Salem Depot-Wonderland Station or 
Downtown Crosssing 





455 Sunday 
Inbound Outbound 
Arrie Leae 
Leae Arrie Arrie Wonder- | Wonder- LW Arrie Arrie Arrie 
Salem Vinnin Central land land Central Vinnin Salem 
Depot Square Square Station | Station Square Square Depot 
7:05A 7:19A 7:35A 7:58A | _ ..... a 6:30A 6:44A 6:54A 
8:05 8:19 8:35 B58 | awe a 7:00 7:14 = 7:24 
9:05 9:19 9:35 9:58 8:05A 8:30 8:44 8:54 
10:05 10:19 10:35 10:58 9:05 9:30 9:44 9:54 
11:05 11:19 11:35 11:58 | 10:05 10:30 10:44 10:54 
11:05 =911:30 11:44 11:54 
12:05P 12:19P 12:35P 12:58P 
1:05 1:19 1:35 1:58 | 12:05P 12:30P 12:44P 12:54P 
2:05 2:19 2:35 2:58 1:05 1:30 1:44 1:54 
3:05 3:19 3:35 3:58 2:05 2:30 2:44 2:54 
4:05 4:19 4:35 4:58 3:05 3:30 3:44 3:54 
5:05 5:19 5:35 5:58 4:05 4:30 4:44 4:54 
6:05 6:19 6:35 6:58 5:05 5:30 5:44 5:54 
7:05 7:19 7:35 7:58 6:05 6:30 6:44 6:54 
8:05 8:19 8:35 8:58 7:05 7:30 7:44 7:54 
9:05 9:19 9:35 9:58 8:05 8:30 8:44 8:54 
10:05 10:19 10:35 10:58 9:05 9:30 9:44 9:54 
a11:05 11:22 14:35 10:05 10:30 10:44 10:54 
11:30 11:44 12:00M 12:23A | 10:58 11:23 11:37 11:47 
a-To/from West Lynn Garage 
c - Route 426 i a Cliftondale Square 
e-From Brookline St. at Empire St. and 
does NOT run during school a cation 
ofer=1| Inner Inner Express Inner Express 
Fare Bus Express + Local Bus + Subway 
CharlieCard $1.70 $4.00 $4.00 $4.00 
CharlieTicket $2.00 $5.00 $7.00 $7.75 
Cash-on-Board $2.00 $5.00 $7.00 $7.75 
Student* $0.85 $2.50 $2.50 $2.50 
Senior/TAP** $0.85 $2.50 $2.50 $2.50 


VALID PASSES: Inner Express Bus ($128/mo.), Outer Express Bus ($168/mo.), 


commuter rail, and boat passes. 
FREE FARES: Children under 12 ride free when accompanied by an adult; Blind 
Access CharlieCard holders ride free and if using a guide, the guide rides free. 
* Requires Student CharlieCard, available to students through participating 
middle schools and high schools. 
** Requires Senior/TAP CharlieCard, available to Medicare cardholders, seniors 65+, 
and persons with disabilities. 


Local bus fare applies if your trip does not cross 
the Tobin Bridge or Boston Harbor 


Fall 2016 Holidays 
October 10 & November 11: see Weekday 
September 5, November 24 & December 26: see Sunday 


Massachusetts Bay 
Transportation Authority 


NEWBURYPORT/ROCKPORT LINE Effective Nove 


Monday to Friday 


Inbound to Boston 


Keolys 
















































































































ZONE STATION TRAIN # 102 108 12 «166 | 114 16 #170 8 172 174 122 124 178 126 180 128 182 
Bikes Allowed é> db Sd dd | dd db d>  d& dc dc | d | dH Fo FH 
8 Rockport | 4:55 5:48 8:15 E - a - 3:20 - - 5:45 7:15 - 8:45 - 10:30 - 
7 Gloucester . 15:02)|= | S551 6:37) Mizz e227 11207) ed elas = | 552 7:22) =| 08:528 |=] 10:37)| = 
7 WestGloucester & | 5:08 - - 6:01 - 6:43 - 7:23 8:28 | - - - |f3:33) - - #7:28; - 8:58 - 10:43 - 
6 Manchester MSS 5 En MEM G:08 2/650) )1730 8:35 : 11:20|  - - |340, - - | 7:35 | = | 9:05 = |10:50) - 
5 Beverly Farms b | 5:22 - - 6:15 - 6:57 - 7:37 8:42 | - 327) - - £3:47 - - £7:42 - £ 9:12 - (f10:57) - 
5 Prides Crossing Se en a Sal|h 4 a = | ose ipower ae soils a a a ee 
4 Montserrat b | 5:28 - - 6:22 - 7:04 - 7:44 8:48 | - - - 3:53 - - f6:18 7:48 - £918 - /|f114:03) - 
8 Newburyport = //5:20)|5:50 |= 6:25) |= 7:00 | - - 9:15 11:40 | 2:55 |= 4:44 5:46 | - - [810] - | 9:25] -  |11:03 
7 Rowley o| - 5:25 5:55 - 630 - 7:05 - |f 9:20 f - f11:45] #300) - 4:49 f5:51) - - |f815) - £9:30 - £11:08 
6 Ipswich ©) S31 (6021-16371) MM I7121| = 9:26 Sars | 3:06.) = | 45s 5:57 |= = S21) = 9:36) P= aaa 
5  Hamilton/Wenham 4 | - 5:37 6:08 = 6:43 - 7:18 - lf 9:32 i , - «(Cif 11:57| 3:12 - f 5:01 f6:06 - - |f8:32 - (9:42 -  f 11:20 
5 North Beverly & = |) 5:41 | e138) = | 6:48) = | 7:23)) = - - | - - | oe - | )- =| 
4 Beverly t| 5:33 5:47 6:18 6:27 6:53 7:09 7:28 7:49 8:54 | 9:42 11:38 12:07 | 1:08 2:28 | 3:22 | 3:58 | 5:11 6:14 6:23 7:53 8:42 | 9:23 9:52 11:08 11:30 
3 Salem 2053370) (S Sime: 220 hes iNiie 57 a7 Stl-sona7-55. 8:58 9:46 11:42) 12:11 | 1:12 2:32) |/3:26 | 4:02 5:15 6:18 6:27 7:57 | 8:46 | 9:27 | 9:56 | 11:12] 11:34 
3 Swampscott &[5:45 5:59 - 639 7:05 - 7:41 8:01 9:06 | 9:54 J 11:50 12:19] 1:20 2:40 3:34 4:10 5:23 - | 6:35 8:05 8:54 9:35 10:04 11:20 - 
2 Lynn & 549/603) - | 643/709) - | 745| - 9:10 9:58 11:54 12:23) 1:24 2:44 3:38 | 4:14 5:27 - | 6:39 8:09 8:58 9:39 10:08 11:24 - 
2 River Works |f 5:52/f6:06) - f6:46 f7:12 - 7:48 - - - - - - f 2:47 £3:41| 4:17 £5:30 - (6:42 - - |f9:42) - (14:27) - 
1A Chelsea 5:59 | 6:13) =| 6:53) 7:19) =) 7:55) = 9:19 if 10:23 10:52 f | | = || | | | E 
1A North Station &L6:11 6:25 6:49 7:05 7:31 7:40 H 12:14 12:43] 1:44 3:05 3:59 | 4:35 5:50 6:44 7:00 8:29 9:18 10:00 10:28 11:45 12:00 
Trains in purple box indicate peak period trains. 
Monday to Friday 
ZONE STATION TRAIN # 153-101 105 159 107 109 163 111 121 175 | 123 177 | 125 179 | 127 181 | 129 183 
Bikes Allowed de | bb é> dm | & b> | b& | é& | & | dd d& | d& |) & S| & 
1A North Station & 6:26 6:39 8:35 9:40 | 10:35 12:00 1:20 6:25 | 6:45 | 7:15 | 7:35 | 8:45 9:10 10:20, 10:50 | 12:10 12:15 
4A Chelsea é i frags f | 6:37 6:57 |e7a7| 7 | 7 
2 River Works - *6:57 - - - eee eee *6:45 £7:05 | £7:34 - - - /f10:39 - - - 
2 ~ Lynn & - - 8:55 10:00 10:55 12:20 1:40 5 6:47 | 7:07 7:36 7:55 9:05 9:30 | 10:41 11:10 12:30 12:35 
3 Swampscott 6 - - 9:00 10:05 | 11:00 12:25) 1:45 2:16 6:52 | 7:12 | 7:41 | 8:00 9:10 9:35 10:46 11:15 | 12:35 12:40 
3 Salem &| 6:52 | 7:07 9:07 10:12 11:07 12:32) 1-520 | 2:23 659 7:19 7:48 8:07 9:17 9:42 10:53 11:22 12:42 12:47 
4 Beverly & 656 7:11 9:11 10:16 11:11 12:36 1:56 2:27 7:03 7:23 | 7:52 8:11 9:21 9:46 | 10:57 11:26 | 12:46 12:51 
5 North Beverly b) - =a } = - | : Pe ie eee | (e Z =H 
5 Hamilton/Wenham 4% f 7:04 - - 10:24 - - 2:04 7:32 | - 8:21 - £9:54 - f 11:34| - |f12:59 
6 Ipswich 6| 7:15 | - =|) S(ezeio)| = =|) ZENO) 57:25 |S 10; OO) KO) <5 
7 ~~ Rowley o| - - -  |f 10:35) f2:15 E - 8:32 - 10:05 - f 11:45| - £1:10 
8 Newburyport | 7:29 |= = /10:43)] | 2:23 S| e400 10215) ESS) 
4 Montserrat | - | 7:15 f915 - - |f756} - |f9:25) - |f401; - |F12:50| - 
5 Prides Crossing = = Z| Wa | Siler Sid (ome Sak ame ssa Pail |e 
5 Beverly Farms &) - 7:21 9:21, - I - |f2:37 |fs:04, - (f9:31 - (£1107 - |f1256 - 
6 Manchester b| - 7:26 9:26 = ait26 =| eee) 809|/ - | 936) - |11:12| - 1:01 - 
7 WestGloucester 6 - 7:32 f9:32,—- E - |fat5) - |f9a2 - fttte - | f4:07) - 
7 Gloucester 6) 2739 9:39 - |11:39 = 622] |S: 40 Re! so . a 
8 Rockport & - 7:47 947-11 - : 830) - (957 - 11:33 - | 422) - Keep in Mind: 
Trains in purple box indicate peak period trains. This schedule will be effective 
Saturday & Sunday Saturday & Sunday from November 21, 2016, 
am Pm am Pm and wil replace the schedule 
saturpaytrane 1100 1150 1102 1152 104 = 1154 1106 156 108 1158 1110 1160 1112 saturpayTRAIN# | 1101 1151 1103 1153 1105 1155 1107 1157 1109 1159 1111 1161 1113 ° ay J . 
Sean sunpavtrane 2100-2150 2102s 2152 | 2104 2154 2106-2156 «2108 «2158 «= 2110 2160-2112 ZONE STATION sunpaytran# 2101-2151. 2103. 2153 | 2105 2155 2107 2157. 2109 2159 «211 2161 2113 Presidents’ Day and 4th of July 
Bikes Allowed bb bb bb bb on) db db bb db bb bb dS 53) Bikes Allowed ) i) bb db co) i) db bb db dS db bb i) operate on a Saturday service 
8 Rockport & 7:00 : 10:00, - 12:00 - 2:00 - 5:10 - 7:30 : 10:00 1A North Station & 8:30 9:30 10:20 11:30] 12:20) 1:30 2:20 4:30 5:30 7:15 8:30 | 10:20 11:30 schedule 
7 Gloucester & 7:07 - 10:07 = 12:07 - 2:07 - ‘S217 - Tan - 10:07 1A Chelsea £8:41 £9:41 £10:31 | £11:41 | f12:31 £1:41 £2:31 £4:41 £5:41 7:26 8:41 | f10:31 f 11:41 . 
7 West Gloucester & | £7:13 - 10:13 - 12:13 - 2:3 - #5:23 - 7:43 - 10:13 2 Lynn & 3:51 9:51 | 10:41 | 11:51 | 12:41 | 1:51 2:41 4:51 5:51 7:36 8:51 10:41 11:51 New Year’s Day, Memorial Day, 
6 Manchester & 7:20 - 10:20 - 12:20 - 2:20 - 5:30 - 7:50 - 10:20 3 Swampscott &| 8:54 | 9:54 | 10:44 | 11:54 | 12:44 | 1:54 | 2:44 | 4:54 | 5:54 | 7:39 | 8:54 | 10:44 | 11:54 Labor Day, Thanksgiving Day, 
5 Beverly Farms 6 | £7:25 -  |f10:25 - f 12:25 - #2:25 - #5:35 - £755: - 10:25 3 Salem & 9:01 | 10:01 10:51 12:01 | 12:51 2:01 2:51 5:01 6:01 7:46 9:01 10:51 12:01 and Christmas Day operate on 
4 Montserrat % | £7:31 - £ 10:31 - f 12:31 - f 2:31 - #5:41 - 8:01 - *10:31 4 Beverly &| 9:05! | 10:05 | 10:55 | 12:05] 12:55 | 2:05 | 2:55 | 5:05 | 6:05 | 7:50 | 9:05 | 10:55 | 12:05 a Sunday service schedule. 
8 Newburyport 4| - 8:52 - 10:52 - 12:52 - 2:52 - 5:52 - 9:00 - 5 North Beverly b - #10:09 - 12:09 - *2:09 - 5:09 - *7:54 #10:59) - 
7 Rowley & - 8:58 - 10:58 - 12:58 - 2:58 - 5:58 - 9:06 - 5 Hamilton/Wenham & - Osa) - 20s) - 218. - Sls: - 7:58 - 11:03 - For all other holiday schedules, 
6 Ipswich &) - 9:05 - 11:05 - 1:05 - 3:05 - 6:05 - 9:13 - 6 Ipswich 6 - 10:20 - 12:20 - 2:20 - 5:20 - 8:05 - 11:10 - please check MBTA.com or 
5 Hamilton/Wenham &  - 9:12 = | WRI2I) = 112 E 3:12 : 6:12 = 9:20 e 7 Rowley ‘Ss O27 | = 12:27 5 2:27 : 5:27 : 8:12 : ME | 3 call 617-222-3200. 
5 North Beverly 6 - f 9:15 - | F115 - £115 - f305 - £615 - 9:23 - 8 Newburyport & - 10:34 : 12:34 : 2:34 : 5:34 : 8:19 : 11:24 - 
4 Beverly & | 7:36 | 9:20 | 10:36 | 11:20] 12:36 | 1:20 | 2:36 | 3:20 | 5:46 | 6:20 | 8:06 | 9:28 | 10:36 4 Montserrat b 9:09 - #10:59 - £12:59 - *2:59 - *6:09 & 9:09 © 12:09 
3 Salem & 7:40 | 9:24 10:40 11:24] 12:40) 1:24 2:40 3:24 5:50 6:24 8:10 | 9:32 10:40 5 Beverly Farms & f9:14 - 11:04 - 1:04 - 3:04 = - £6:14 - £9:14 - £12:14 
3 Swampscott & 7:46 9:30 | 10:46 | 11:30] 12:46 1:30 2:46 3:30 5:56 6:30 8:16 9:38 10:46 6 Manchester &| 9:20 - 11:10 - 10) - 3:10 - 6:20 - 9:20 - 12:20 
2 = Lynn 6 | 7:50 | 9:34 10:50 11:34] 12:50 1:34 | 2:50 3:34 6:00 6:34 8:20 9:42 10:50 7 West Gloucester & £9:27 - 11:17 - tie - £317 - £6:27 - £9:27 - £12:27 
1A Chelsea £7:59 £9:44 £10:59 f11:44]f 12:59) 1:44 2:59 £3:44 6:09 6:44 f8:29 f9:52 f10:59 7 Gloucester b 9:34 - 11:24 - 1:24 - 3:24 - 6:34 - 9:34 - 12:34 
1A North Station & 8:11 | 9:56 14:11 14:56] 1:11 | 1:56 | 3:11 3:56) 6:21 6:56 8:41 | 10:04 11:11 8 Rockport & 9:42 - 11:32 : 1:32 - 3:32 - 6:42 - 9:42 - 12:42 


PLEASE NOTE: Schedules 
may change in the event of 
severe weather 


Times in purple with “f” indicate a flag stop: Passengers must tell the conductor that they wish to leave. 
Passengers waiting to board must be visible on the platform for the train to stop. 


ees we pe my 


Trains willoperate | Moderate changes Major changes to No passenger 
on anormal to train schedule. train schedule. service on the 
schedule. Shaded trains Schedules will be Commuter Rail. 


Times in blue indicate an early departure (L stop): The train may leave ahead of schedule at these stops. 
&® Bikes: Bicycles are allowed on trains with the bicycle symbol shown below the train number. Throughout the winter, the MBTA and Keolis will closely monitor 
weather forecasts to determine if conditions necessitate any 
change in schedule for the Commuter Rail. 


LAQLLZLLGSM 


Call MBTA Customer 
Service at 


617-222-3200. 


v 





Stay connected with o> 
us on Twitter. 


Make your train on time. 
Download the official MBTA 
Commuter Rail mobile app. 
Get schedule info, train progress, 
and alerts easily and conveniently. 


During this time, colors will be used to communicate the system’s 
service level and impact on passengers. The color for the next 
day will be announced by mid-afternoon the day prior. 


WILL NOT operate. 





available in Boston 
stations, at MBTA.com 
and via Twitter 
@MBTA_CR. 


APPENDIX E 
Traffic Safety Data 


Crash Cluster 1 
2011 to 2014 


Total 
Crash Number of | Nonfatal 
Number1 Crash Date1} Crash Time1|Crash Severity Vehicles jury 


1:55 PM|Non-fatal injury 
Non-fatal injury 
Non-fatal injury 
Property damage only (n 
roperty damage only 
on-fatal injury 

7 2949593 on-fatal injury 

roperty damage only ( 

17-Feb-2011 on-fatal injury 
2949647 roperty damage only (n 
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1 
2 
3 
4 
5 


2i;iV°jJ2zi/2z\/;N 
3 s|s 


9 


on-fatal injury 
11-Dec-2011 Non-fatal injury 
2949737 Non-fatal injury 
2949740 Not Reported 
2949741 Non-fatal injury 
ot Reported 
10-Oct-2012 roperty damage only 
3340480 roperty damage only (n 
ot Reported 
27-Sep-2012 on-fatal injury 
3340614 ot Reported 
3340616 roperty damage only (n 
3340625 roperty damage only (n 
roperty damage only (n 
21-Dec-2012 ot Reported 
3340874 roperty damage only 
roperty damage only 
23-Feb-2013 on-fatal injury 
3391555 ot Reported 
roperty damage only (n 
12-May-2013 on-fatal injury 
3482063 on-fatal injury 
3590764 roperty damage only (n 
3590769 roperty damage only (n 
roperty damage only (n 
30-Aug-2013 roperty damage only (n 
3590840 08-Aug-2013 roperty damage only (n 
roperty damage only (n 
12-Oct-2013 ot Reported 
3663439 roperty damage only ( 
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14-Feb-2012 roperty damage only ( 
2949686 on-fatal injury 
3340482 on-fatal injury 
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Number of 


Crash 
Crash Date1| Crash Time1/Crash Severit Vehicles 


y 
10:03 AM 2 
2 
E 
25-Jun-2013 Non-fatal injury 
3928144 
24-Jun-2014 
4003343 Non-fatal injury 
3928369 
4003323 
25-Nov-2014 on-fatal injury 


4003334]  20-Nov-201 12:42 PM 


4 
06-Dec-2014 
3352280 Non-fatal injury 
05-May-2012 Non-fatal injury 
21-May-2012 
2949649| 25-May-2011 Non-fatal injury 
2949684 
14-Mar-2014 
ai) imeem) | saemeieeeiaeenn | Onan ane!) 


: N 
4003341 07-Dec-2014 3:10 PM|Non-fatal injury 
: N 
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Crash Cluster 1 
2011 to 2014 


Road Non 


Manner of Surface Ambient Light Motorist 
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Crash 
Number_1 Crash Date1| Crash Time1|Crash Severity 


P| _2711429[ 27-Feb-2011] __2:30 AM|Property damage only (n 
| | 2720884] 22-Apr-2011] 14:21 AM|Non-fatal injury 
[| 2737603] 03-Jun-2011) 8:06 AM|Property damage only (n 
| | 2743378| 24-Jun-2011] __6:45PM[Non-fatal injury 
|__| 2956630] 10-Nov-2011] __3:34 PM|Property damage only (n 
| | 2957630] 21-Nov-2011] __5:05 PM|Non-fatal injury 

[| 3066405 23-Feb-2012] 12:55 PM|Property damage only (n 
| | (3116137 
[| 3245624] 28-Apr-2012] 11:00 PM|Property damage only (n 
| = 8] 3826322] 20-May-2014 Non-fatal injury 

[3388582 
| S| -3999130| 04-Dec-2014] _5:06 PM|Property damage only (ni 
[| 3422220 07-Apr-2013] __7:14 PM|Property damage only (n 
FP 3429093 Property damage only (nq 
[3487734 25-May-2013| 4:38 PM|Non-fatal injury | 
15-Aug-2013| __11:17 AM|Property damage only (n‘ 
[3563577 
3590784] 19-Jul-2013] __9:37 AM|Non-fatal injury __| 
[6 _3623145[ 15-Oct-2013] 11:20 AM|Property damage only (n 
| | 3665400] _31-Oct-2013| _9:10 AM | Property damage only (ni 
4 3.12: 


3711092 20-Dec-201 12:32 PM|Property damage only (nq 
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Crash Cluster 2 
2011 to 2014 


Road Surface |Ambient Light [Weather 
Manner of Collision Condition Condition Condition 
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ideswipe, same direct{Dry | —s‘|Daylight — si Clear/Other 
Clear 
Rear-end Clear 
Rear-end 
Clear 
Clear 
Rear-end Clear 
ingle vehicle crash Dark - lighted roafCloudy/Rain —_| 
C 
Notreported [Daylight [Rain __—_—i 


Number 
Collision Crash of 
Number Number 1|Crash Date_1 Crash Time_1 Crash Severity Vehicles 


3603666]04-Sep-2013 10:02 AM Property damage only (no 


3663044]10-Sep-2013 7:44 AM Not Reported 


3663051]03-Oct-2013 6:17 PM Property damage only (no 
23-Dec-2013 1:45 PM Property damage only (no 


3711086]13-Dec-2013 5:07 PM Property damage only (no 2 
3710971]26-Dec-2013 12:31 PM Non-fatal injury 


ray 
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2 
2 
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371096 
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3 
3711087|14-Dec-2013 9:18 PM Property damage only (no 2 


3711093 |21-Dec-2013 1:20 PM Property damage only (no 


355420 
3573534|25-Aug-2013 [2:03 AM 
360823 Property damage only (no 
374330 
3803390|28-Apr-2014 12:45 PM 
4003331|14-Nov-2014 
3803608|13-Apr-2014 [3:45 AM 
3803925 09-May-2014 
3865095|13-Jun-2014 11:16PM ——_|Non-fatal injury 
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20} 3870842)24-Jun-2014 6:30 PM Property damage only (no 2 
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2 3909961]17-Jul-2014 1:52 PM Property damage only (no 
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3928096]13-Aug-2014 8:45 AM Non-fatal injury 
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397509 
3975101|23-Oct-2014 [6:06 PM 
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4000028)|09-Dec-2014 3:05 PM Property damage only (no 
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3382631]25-Jan-2013 3:38 PM Property damage only (no 


3374070)|09-Jan-2013 2:15 AM Property damage only (no 2 
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3420007 |20-Mar-2013 4:56 PM Property damage only (no 
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Crash Cluster 3 
2011 to 2014 


Daylight Snow/Sleet, hail (freezing rain or drizzle) 


Ambient Light |Weather 
Condition Condition 


Daylight Clear/Clear 


Daylight Clear/Clear 


Non Motorist Type Bike_Ped 
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Daylight Cloudy/Rain 


Dark - lighted rqClear/Cloudy 
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Crash Cluster 3 
2011 to 2014 


Number Total 
Collision Crash of Nonfatal 
Number Number 1|Crash Date_1 Crash Time_1 Crash Severity Vehicles Injuries 


374125 
335228 
3590785|19-Jul-2013 6:14 PM 
356226 Property damage only (no 
38263 
3999130|04-Dec-2014 
270234 Property damage only (no 
271145 
2712878|13-Feb-2011 [4:05 PM 
27214 
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2791278)]04-Oct-2011 2:26 PM on-fatal injury 
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Ambient Light |Weather 
Condition Condition Non Motorist Type Bike_Ped 


Cloudy/Rain 
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Dark -lighted Rain 


Clear 
Daylight [Rain 

ear 

ain/Sleet, hail (freezing rain or drizzle) 


OQ 


. 


Daylight loudy/Cloudy 
Daylight ear 


Daylight oudy 
Daylight lear/Clear 
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Crash Cluster 4 
2011 to 2014 


Road 
Collision |Crash Surface Ambient Light Motorist 
Number |Number1 Crash Date1| Crash Time1|Crash Severity i j j Manner of Collision Condition |Condition Weather Condition ype 


T 
2750404 28-Jul-2011 00:00 AM|Not Reported ee || Oey | eee | Single vehicle crash Dark - lighted roadw a ae 
2833039 09-Nov-2011 8:17 PM|Property damage only (n dq ifo fo | Single vehicle crash Dark - lighted roadw Clear 
3360264 __13-Dec-2012| 5:08 PM|Property damage only (nf_____2|0 [0 _[Rear-end———‘(Dry___—‘[Dark=lightedroadw{Clear——=—S~CSC~*~* 


= 
= 
[| 
| 4] 3361576] O1-Feb-2012| 3:31 PM|Property damage only(nd_ 2]. | Angle Dry, [Daylight Clear aa 


3361651 02-Nov-2011 7:50 AM|Non-fatal injury i SLs Single vehicle crash Daylight Clear/Cloudy P2:Pedalcyclifcyc _| 
| 6] 3361712| 25-Mar-2012] 10:52 AM|Propertydamage only(nq_ 210 | Rear-end Dry, [Daylight Clear/Cloudy eee es) 
3361918] _07-Aug:2012| 2:42 PM|Not Reported Po do—*dRear-end ————~idibry Daylight ee 


Fs] 3361926] _31-Jan-2012| 6:48 PM[Property damage only(nd _3|0 [0 _|Rear-end [Dry [Dark -ighted roadwlciear |__| _ 
[3 3362137) 05-Mar-2012[ 6:53 PM|Property damage only (nq 20 —+[0 [Single vehicle crash__[Dry _[Dark-lighted roadw[Clear ——~S~S~SsSSSSC*dCCS 
F10| 3733725] _ 19-Dec-2013| 5:19 PM|Property damage only(nd 20 _[O _[Aangle [Dry [Dark lighted roadwlCiear |__| _ 
[ai] 3733735[__1-Feb-2013[ 7:47 PM|Property damage only (nq—2|0—~(0 ‘Angle ~~~ ry ———*iDark lighted roadw{Ciear—~S~S~iSSSC~‘idtCSC*C~* 
P12] 3822228] ___41782| 2.47 Pml[Property damage only(nd 20 [0 [angle [Dry [Daylight |Clear/Cloudy |__| _ 
[a3[_3e22331] 4787824 Am|Non-fatalinjury ‘| —2i2 «dO —~dAngle ——~SCS~*~*~*~df et Cage ———*dRain/Cloudy «dt SSCSC*dCCS 
P14] 3803435] 41847] 4:36 am[Property damage only (nd 10 [0 [single vehicle crash [Dry [Daylight _|clear |__| _ 
[as[_395455@) 4913.26 Pm[Property damage only(nd 20 —~«(O——~(Head-on———=SS*dWet——((Dayight ——~—=*dCloudy/Ram——SC~idSCOC“‘“‘*dCSC* 
F_|2832863] __02-Nov.2011| 7:50 AM|Non-fatal injury | [1 [0 [single vehicle crash [Dry [Daylight _|Clear/Cloudy | 2:Pedaleyelifoye _ 
[ [2919331] 20-dec-201[ 52a Pm[Property damageonly(nd 20 —+io——~diRear-end ———=S~*dtry—~—~=*diDark-fightedroadw[Ciear ———=SC~C~dSC*~=<CS~S*é«~drCS* 





Crash Data Summary Table 
Loring Avenue, Salem MA 
2010, 2011, 2012, 2013 


Crash Weather 
Diagram Crash Day Time of Day Manner of Collision Light Condition Condition Road Surface Driver Contributing Code Ages Comments 
Ref # Type Type Type Type Type [Dy D2 D3 


Operating Vehicle in erratic, reckless, 
careless, negligent, or aggressive 
1/10/10 Single Vehicle Crash - lighted roadway | Snow manner 20 MV lost out of control and struck a hydrant and telephone pole 
1/11/10 Angle - lighted roadway | Cl Other improper action 23 33 
MV3(uninvolved) was traveling very slowly in front of MV1 and MV2. MV1 
and MV2 were both trying to pass MV3 and each claimed that the other MV 
2/26/10 Sideswipe, same direction D. Dry 25 47 was at fault for crash. 219 Loring Avenue 


3 ay Cc 

4 4/14/10 |Wednesday 12:18 PM Rear-end Daylight Clear Dry Followed too closely 36 23 MV's stopped in traffic. 221 Loring Avenue 

5 4/16/10 _ | Friday 1:30 PM Rear-end Daylight Rain Wet Followed too closely 33 38 MV's stopped in traffic. 223 Loring Avenue 
Day 


6 4/30/10 |Friday 11:32 AM Angle lear Failed to yield to right of way 21 27 
MV2 pulled out in front of MV1 in an attempt to reverse direction and collided 
5/27/10 | Thursday 12:33 PM Angle Day lear Failed to yield to right of way 33 18 with MV1 




















Failure to keep in proper lane or MV1 in lane designated for a right hand turn, MV2 collided with MV1. 220 
6/1/10 —_|Tuesday 3:34 PM Angle Day ain running off road Loring Avenue 

MV's stopped in heavy traffic, MV was distracted by someone at the side of 
the road. 220 Loring Avenue 





6/18/10 |Friday 4:11 Rear-end Day! Clear inattention 





7/5/10 Monday 2:00 Angle Day! Failed to yield to right of way 256 Loring Avenue 








Clear y 
11/1/10 9:20 AM Rear-end Daylight Clear lowed too closely 24 53 MV's stopped in traffic 
Failure to keep in proper lane or 
2 12/6/10 1:20 AM Head on Dark - lighted roadway |Clear ning off road 27 MV struck flashing yellow traffic light and a telephone pole 
3 12/20/10 2:59 PM Single Vehicle Crash Daylight Snow Improper Driving 20 MV slid into the guardrail due to the inclement weather 


ay! 
ay! 


ure to keep in proper lane or 
running off road 27 MV swerved in road striking a snowbank 
Failure to keep in proper lane or 
running off road 23 MV struck parked car 
Ww 


4 1/1/11 Saturday 12:20 PM Single Vehicle Crash D 








5 2/3/11 Thursday 





Rear-end Daylight 
Darl 


Clear 
Operating Vehicle in erratic, reckless, 
careless, negligent, or aggressive Operator claims he saw a pedestrian in the middle of the road which caused 
3/10/11 | Thursday 12:57 AM Single Vehicle Cras - lighted roadway |Clear manner 93 him to swerve to the right and strike a tree. Operator charged with OUI 
MV crossed into the opposite lane of traffic, drove over the curb and struck 
4/2/11 Saturday 2:25 AM Single Vehicle Cras - lighted roadway |Clear Wet No Improper Driving 18 house at 221 Loring Ave, charged for OUI 
4/8/11 Friday 8:30 AM Rear-end ight Clear Dry Unknown 65 49 MV stopped at traffic light was rear-ended 
Cc 


Dry 
Dry 
Dry 
Dry 
4/12/11 |Tuesday 10:30 AM Rear-end Day Dry Followed too closely 65 67 MV stopped for a turkey in the road was rear-ended. 452 Loring Avenue 
6/16/11 | Thursday 3:30 PM Single Vehicle Cras. Day! Dry liness 46 Operator may have blacked out and and struck a fire hydrant and utility pole 
Operating Vehicle in erratic, reckless, 
careless, negligent, or aggressive MV struck a pedestrian who was walking along the solid double yellow line, 
2: 6/25/11 | Saturday 1:05 AM Single Vehicle Cras - lighted roadway | Rai et manner 21 MV charged with OUI 
Dry 
y 


1:20 PM 
6 2/13/11 |Sunday 6:00 PM Angle 





























2 h Darl in 
Operator of MV2 was distracted and rear-ended MV1 as traffic slowed. 430 
23 7/2/11 Saturday 10:59 AM Rear-end Daylight Clear Distracted 33 28 Loring Avenue 
24 7/13/11 |Wednesday {3:00 PM Rear-end Day Clear Followed too closely 53 41 MV's stopped in traffic. 229 Loring Avenue 
25 8/3/11 Wednesday 3:02 PM Sideswipe, opposite direction Day Clear Dry Made an improper turn 45 35 MV attempted to make an illegal U-Turn. 270 Loring Avenue 
26 9/19/11 |Monday 12:04 PM Rear-end Day Clear Dry Followed too closely 24 26 MV's stopped in traffic at Loring Ave & Harrison Rd 

10/14/11 |Friday 11:45 AM Angle Rain Wet Failed to yield to right of way 23 23 Entering Salem State University South Campus 

Operating Vehicle in erratic, reckless, 

careless, negligent, or aggressive MC traveling at a high rate of speed and "doing wheelies" , lost control and 
11/19/11 |Saturday 12:30 PM Single Vehicle Crash Clear manner 24 crashed onto the pavement 


Dry 
MV traveling at a high rate of speed crossed over the solid white lines 
1/12/12 |Thursday 11:24 PM Rear-end - lighted roadway |Cloudy Wet Exceeded authorized speed limit striking parked MV. 208 Loring Avenue 
Clear Dry 


22 
31 2/19/12 |Sunday 11:30 AM Rear-end Daylight No Improper Driving 62 21 36|MV's stopped in traffic 
MV2 was following a friend when turning out of Lincoln Rd. and did not see 
32 4/6/12 Friday 11:16 PM Angle Dark - lighted roadway |Clear Dry Inattention 18 18 MV1. 206 Loring Avenue 




















































Crash Data Summary Table 
Loring Avenue, Salem MA 
2010, 2011, 2012, 2013 


Crash Weather 
Diagram Crash Day Time of Day Manner of Collision Light Condition Condition Road Surface Driver Contributing Code Ages Comments 
Ref # Type Type Type Type Type [Di D2 D3 


MV2 attempted to make an illegal U-Turn on Loring Avenue from the SB 
lane into the NB lane and was hit by MV1 who was traveling NB on Loring 
5/16/12 _|Wednesday Head on ight Dry Made an improper turn Avenue; No injuries reported. 
Operating Vehicle in erratic, reckless, 
careless, negligent, or aggressive 
6/22/12 |Friday Single Vehicle Crash - lighted roadway | Cl Dry manner MV traveling at a high rate of speed crashed into a utility pole 
Dry 
t 








ie) 





8/10/12 | Friday 9:55 AM Angle 





8/26/12 |Sunday 2:01 PM Rear-end 


7/25/12 _|Wednesday 10:00 AM Rear-end No Improper Driving 47 31|MV's stopped in traffic 
— ce Bicylcist operating outbound on Loring Ave (Inbound Breakdown lane) & hit 
Dry No Improper Driving 35 MV. 
3 Dry Followed too closely 69 MV stopped for pedestrians crossing the street. 450 Loring Avenue 
38 9/14/12 | Friday 9:00 AM Angle Daylight 


Dry Failed to yield to right of way 28 47 
Followed too closely 36 39 Stopped for traffic light 





D)O;}O!}O 


39 9/28/12 | Friday 10:35 AM Rear-end Daylight 


= 
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Fi 


ay! 
Failure to keep in proper lane or MV traveling at high rate of speed, hitting the curb and striking utlity pole and 
40 12/2/12 |Sunday 9:23 PM Single Vehicle Crash Dark - lighted roadway | Rai We running off road 1 then guardrail 
Day 


4 2/2/13 Saturday 9:30 AM Rear-end 
42 2/5/13 | Tuesday 5:26 PM Rear-end Dus! 


ight 


fa) 
oO 
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MV's stopped in traffic 





Followed too closely 

ps —— ie ee -— MV's stopped in traffic. 214 Loring Avenue 

| Neato oy ofthe ose and cove upon the cr stun iran 
MV failed to stay in marked lanes and struck legally parked MV's. 220 Loring 

Dry No Improper Driving MV backing out of a driveway at 223 Loring Avenue 

al 

aa 

rn 


y Followed too closely 
Dry Unknown u 
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4 3/1/13 Friday 3:20 PM Single Vehicle Crash Daylight 


3 ay! 
44 3/4/13 |Monday 11:33 AM Angle aylight 
ay! 


D 
45 3/26/13 |Tuesday 6:49 AM Angle Daylight 
46 4/23/13 |Tuesday 1:38 PM Angle Daylight 
47 5/6/13 Monday 11:12 AM Rear-end Daylight 





Turning out of the Salem State University Driveway 

MV's stopped for traffic. 215 Loring Avenue 

Hit & run crash; Pedestrian struck & killed while crossing the street in front of 
her residence 
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48 6/29/13 |Saturday 9:11 AM Single Vehicle Crash Daylight 
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Summary based on Crash Reports obtained from the Salem Police Department 


Crash Cluster 6 
2011 to 2014 


Total 
Crash Crash Number of | Nonfatal Motorist 
Number Crash Date1|Time1 Crash Severity Vehicles Injuries | injuries |Manner of Collision |Condition |Condition iti 


Type 
Pa] 3549768| 26-Jur2013| 8:15 AM|Property damage only] 2 | 0 | 0 [Rearend —_—‘(Wet___—[Daylight _—*(cloudy/Rain—«| =| 
| 2] 3380037] 08-Feb-2013] 5:26 PM|Propertydamage only(n) 2 |_| Rearend [Dry Dusk =Car =~ | 
P__3| 3563584] 25-un-2013| 1:42 PM[Property damage only(] 1 | 0 | 0 [Unknown —‘(Ory _—‘[aylight —=~SCS*«dCdear/lear—=Ss|SS 
| | 3740408] 27-Nov-2013] 10:55 AM|Propertydamage only(n) 3 |_| |Rearto-rear —[Wet__— [Daylight |Cloudy/Rain =| | 
P__5| 3743294] 3i-Jan-2014] 12:44 PMl[Property damage only(] 2 | 0 | 0 [Rearend ——*(Ory —‘(aylight_—~—=~S~«*dClear/Clear. =| 
| | 3803562 21-Mar-2014] 3:01 PM|Propertydamageonly(n) 2 |_| Rearend [Dry [Daylight |Clear/Clear_— | | 
P_7| 3803580] 31-Mar-2014] 4:44 PM[Property damage only(] 2 | 0 | 0 [Rearend ——*(Wet [Daylight —~«dCloudy/Cloudy | SiS 
| 8} 3943753] 12-Jul-2014] 8:22 AM|Propertydamageonly(n) 2 |_| Rearend [Dry [Daylight |Clear/Clear_ | | 
P| 3980617] 6-Nov-2014 3:42 PM|Non-fatalinjury | 3 | 2 | 0 [Rearend ——*(Wet_—‘[ousk——~—=~—S~=*dCloudy/Rain | S| 
| 10] 3579631] 08-Aug-2013] 5:00 PM|Propertydamage only(n| 2 |_| Angle [Dry [Daylight Clear =| 
pti] 354974] 01-Aug-2013] 4:03 PM[Property damage only(] 2 | 0 | 0 [Rearend ——*(Ory —‘(aylight —=~=S~*«dCdear/lear Ss] 
| 12] 3430021] 06-May-2013] 11:12 AM|Propertydamage only(n) 2 | =| Rearend [Dry [Daylight Cloudy =| 
P_43[_3422aaa] 26-Mar-2013 6:19 AM|Property damage only(] 2 | 0 | 0 [Angle —~=«diDry.——~iDaylight.~—=SCS~*~*~*dCMears=SSSSC*sSCtC‘dSCS*S 
| 14] 3740427] 23-Nov-2013] 00:00 AM|Property damage only(n)_ 1 |_| Single vehicle crash [Wet |[Dark-lightedroadway |Rain/Rain | | 
P_45{ 3422214] 27-Mar-2013 _3:51PM|Non-fatalinjury | 2 | 2 | 0 [Rearend ‘(Ory —‘(daylignt’ ~—SsClear =] SCC 
| te] 3647352] 25-Oct-2013] 1:08 PM|Propertydamage only(n| 2, |_| Rearend [Dry [Daylight |Clear/Clear_ | | 
P47] 3608241] 10-Oct-2013 2:00 PM|Property damage only(] 2 | 0 | 0 [Rearend —*(Ory ‘(Daylight ——~—~=~=*dClear/Clear =| 
| 1s} 3689058] 29-Aug-2013] 1:24 AM[NotReported | 2 | |__| Sideswipe, opposite dir{Dry [Dark -lighted roadway |Clear/Clear_ | | 
| 19] 3603303] 05-Sep-2013] 8:11 AM|Propertydamage only(nf_ 2 | | ORearend [Wet [Daylight |Cloudy/Rain | | 
| 20] 3965585] 04-Sep-2013] 5:55 PM|Propertydamageonly(nd_ 2 | | Rearend [Dry [Daylight Clear =| 
Angle ———~«diDry—‘aylight —=~=SC~=*dCloudy/Cloudy | sd 
Rearend Dry [Daylight |Clear/Clear | | 
[_23| 3803604] 11-Apr-2014 1:36 AM|Non-fatalinjury | <5 Rear-end Dry __|Dark- lighted roadway |Clear/Clear | ——=«d|——~s 
Rearend Dry [Daylight |Clear/Clear | | 
Angle Wet [Daylight _—*(Cloudy/rain—<| SiC” 

P ( Single vehicle crash |Wet___|Dark- lighted roadway _|Rain/Sleet, hail (freezing rain olped__ 


n 
3995707|  26-Nov-2014| _7:01 PM|Property damage only (n 
Rear-end Daylight Clear/Clear haar Hai 
R C 


F——|_2721398| 08-Apr-2011] 8:30 AM|Non-fatal injury 
[7 311825e[ 11-Apr-2011] 3:07 AMl[Property damage only (h 
P| 2743363] 25-Jun-2011] 1:05 aMProperty damage only (n 
[27s2r7a[_13sur20r1[ 3:00 PM|Non-fatalinjury | 2 i 
/_[__2789096] 19-Sep-2011] 12:04 PM|Non-fatal injury i 

[> 2791054] 25-Sep-2011] 2:27 AMl[Property damage only (] 1 _| 

F [2791290] 30-Sep-2011] 2:14 PM|Non-fatal injury | 2 _| : i 

[2853309] 14-Oct-2011 11:45 AM|Nonfatal injury | 342 ioudy/Rain 
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F | __2990334] 12-Jan-2012] 11:24 PM[Property damage only (] 2 | 0 _| loudy ea 
[3089895] 01-Feb-2012 3:56 PM|Non-fatal injury [2 [2 [0 [Rearend ‘(ory ‘(Daylight lear ~—SOCSC~C~sdCSC<CS*‘S~* 
[[_3066830] 19-Feb-2012] 11:30 aM[Property damage only(q 3 | 0 | 0 _|Rear-end ory [Daylight [clear | ___ 
[3066441] 24-Feb-2012) 11:30 aml[Property damage only(] 2 [| 0 0 [Rearend ——~|Wet__‘[Daylight _——*(cloudy/Rain. =| SSCS 
/—[_-3102759] 06-Apr-2012] 11:16 PMProperty damage only! 2 | 0 | 0 Angle _|ry [Dark lighted roadway [clear |__| 
[3220334] 22-Jun-2012] 3:13 AMl|Property damage only (1 | 0 | 0 single vehicle crash bry [Dark lighted roadway [clear —~—S*SOSSS 
[[_-3291149| 28-Sep-2012] 10:35 AM|Non-fatal injury [2 | 1 | 0 [Rearend __|wet [Daylight (Rain. ———<| —S—S 
[3357052 15-ec-2012] 9:30 aMl[Property damage only 2 [| 0 [0 [Rearend ‘(ory ‘Daylight ——~S~S~*dear SSSCSCiSCSCSC*S 
[| _-3389742]| 04-Mar-2013] 11:33 am[Property damage only i] 3 | 0 | 0 angle Jory [Daylight [clear ——+| —— 


y 

y 
R 
Single vehicle crash Dark - lighted roadway lear 
R 

y 

y 





Crash Cluster 6 
2011 to 2014 


Total Non 
Crash Crash Number of | Nonfatal 
Number Crash Date1|Time1 Crash Severity Vehicles Injuries | injuries |Manner of Collision |Condition |Condition iti 


P| 3865880[ 24-Apr-2014] 11:00 PM|Non-fatal injury [2 [1 | 0 [Rearend ‘ory __—(Dark-lightedroadway [clear ——~+| =| 
[| —279094] 26-Jan-2011] 4:05 PM|Property damage only (m2 | 0 | 0 Angle |by _[Dayig _——‘(clear Ss SCS 

[| 2707850[ 08-Feb-2011 4:25 Pul|Property damage only in| 0 | 0 [Rearend ———~+diet_——(Daylght” ——~S~*~dCear —SCSCSCSC~iSCi‘“‘*‘idSC*d 
P| —aries1[ _31-Mar-2011| 8:10 PM|Property damage only (nd 2 | 0 | 0 _|Rear-end _|Wet [Dark - lighted roadway __|Rain/Sleet, hal (reezing rain or dizi) 
-[aisa06a[or-dun-2ori] 1247 Pa[Fatalinjary «| 2 | dt Rearend—SC*diy (Daylight Clear Td 
P| —27es6a2] 14-Aug-2011] 7:25 P| Property damage only (n angle [Dry [Daylight [Clear |_| _ 
[> 2764265] 01-Sep-2011] 3:35 P| Property damage only (n Rearend ‘(Dry [Daylight ~——~S~*~di ear =SCSC=<‘irSCSC“<~*‘“~*~srSC*~* 
P| 2763569] 09-Sep-2011] 5:20 PM|Non-fatal injury | Rearend [Dry [Daylight [Clear |_| _ 
[279091] 20-Sep-2011] 3:00 PM|Property damage only (n Single vehicle crash [Wet [Daylight __———‘(CloudyRain | SCs 
[| —-2791266| 23-Sep-2011] 2:32 P| Property damage only (n Rearend [Wet [Daylight [Ran ———+| |_| 
[_[- 2207827) 19-Oct-2012) 2:29 Pwl|Propenty damage only (n Sideswipe, same drect{Dry [Daylight __——‘[CloudyiSioudy | =i 


PO ]M]O]P 


1 


2 
EF ait6a77|_21-¥ar-2012) 3:07 Aw Property damage only (n 
P| 2068433] 18-Apr-2012] 1:01 PM|Non-fatal injury | 
[| 2245616) 03-May-2012) 10:40 AM|Non-fatal injury | 
P| 2270668] _30-Jur20t@| 3:00 AM|Non-fata injury 
[| 2254625| 83-Aug-2012) 2:90 PMlNon-fatal injury 


ro 

oe 

sO") 

oa 

20 i 
Lon i 

P| 2045263] 03-Feb-2012] 1:50 PM|Property damage only (n ro [angie _———([Dry [Daylight _[Clear/Ciear___ 
[0 [Rearend ——~dioty ‘Daylight ———SCS~*~dC ear 
Fo [angie Dry [Daylight [Clear 
[0 Rearend ——~‘(Wet [Daylight ————=Cloucy 

Fo [angie |Dty Dark ighted roadway [Clear 

[0 fangs dry iat Clear 

[0 _[Sideswipe, same direct|Dry [Dark - ighted roadway [Clear 

[eto] 

sor 

cree 

ro 

[exe 

Poe al 


| | 8289842 07-Sep-2012| 2:34 AM|Property damage only (ni E 

Rear-end 
= 7 7 

S 


|| 8298815] 10-Oct-2012] 4:20 PM|Property damage only (ng 
| | 3833937] 13-Nov-2012| 8:15 AM|Property damage only (ni 
| | 8360625] 31-Dec-2012] 6:00 PM|Property damage only (n 
| | 3420013] 20-Mar-2013] 4:20 PM|Property damage only (ni 
| | 8430829] 29-Apr-2013] 5:00 PM|Property damage only (n 
|) | 3689058] 29-Aug-2013] 1:24 AM|Not Reported 


ear-end 
Rear-end 
Dark - lighted roadway 





Crash Cluster 7 
2011 to 2014 


Crash Crash Number of] Nonfatal Non Motorist |Bike_ 
Number Crash Date1 Time1|Crash Severity Vehicles Injury |Manner of Collision i i iti iti Ped 


Fi] 2949506] 03-Jan-2011] 6:03 PM|Non-fatal injury [3 [2 [0 |HeadonSC=* Dark- lighted roadway __|C a ae 
F—2[ 2949540] 01-Feb-2011] 9:57 AM|Non-fatal injury | 2 | 1 | 0 __|Rear-end Daylight ‘sn a 
[_3[ 2949638] 05-Apr-2011] 7:27 PM|Non-fatal injury | 3 | 2 [| 0 [Rearend ——~—~—~—~—=*diWet_——_—=diDark-ighted roadway [Clear as 
Fa 2949681] 09-Sep-2011] 3:14 PMINot Reported | 3 | 0 | 0 Rearend [Dry [Daylight cl a 
[_s[- 2949720| 21-Dec-2011] 2:25 Pm[Property damage only(nd 2 | 0 [| 0 Angle ——~—~—~=~S~*diWet~—~SCSC*di aight ——=~=SCSC~*~*déRn Clow | SSSC*dtSC*d 
Li 
Le 
a a 


NN] Ww] w]rN 


P——~6| 3340481] 14-Oct-2022] 7:57 PM|Non-fatalinjury | 3 | 2 | 0 [angle [Dry |Dark-lightedroadway _|Clear____—_| 
[7] 3340597) 06-Aug-2022] 4:18PMINot Reported | 3 [0 | 0 Rearend SSOS~wi ry SSC*d alight ‘Clear 

Fs] 3340485] 22-Oct-2012] _ 3:43 PM|Property damage only (nf 2 | 0 | 0 Not reported [Dry Daylight [Clear ____| 

[3[ 3340497) 14-Nov-2022] 4:56PM|Non-fatalinjury | 3 [1 | 0 [Rear-end_—~—~=~S~S*~*~*~éi ry ~~SC*«*diar ght rowdway [clear ———=S«YSSSC*dSOC 
F——~i0| 3663437] 24-Sep-2013] 7:21 AM|Not Reported | 3 | 0 | 0 _|Notreported _|Notreported |Notreported ___|NotReported |__| 
1 [0 [Rearend —SSOSCS~d et sk SSCS*«*dRainfCloudy Sid 
Fo single vehicle crash [Dry [Daylight _|clear [| _ 
0 angle SSC*dry—*aight ———SCSCS~*~*sdCear—~CS*«*di Sater pe 

i Fo —_|Rear- 
[gent 


W} Wh |] WwW] 


Rear-end [Dry aylignt [Clear | ———_+[ —_ 
[a5 3591009) 02-Jul-2023] 9:51 PM|Non‘atalinjury [2 [angle SSSS~diy Cid SSCSC*~*~*~iosy ~SSCSC*dSCCSC“‘“‘*~srSC* 
P16] 3745243] _15-tan-2024| 11:00 AM|Non-fatal injury | 2 | 1 | 0 angle [Wet |aylight _Clear/Clear [|__| 
[a7] 3745245] 22-Jan-2024] 9:53 Pw[Property damage only (nf 2 | 0 | 0 Sideswipe, same direction [Dry |Dark-lightedroadway [Clear _—=+([—S~sdSOS 
Fas] 3928070] 20-May-2024] 8:43 AM|Non-fatalinjury | 2 | 1 | 0 angle [Dry _Jaylight ‘(clear [|_| 
[as[_3928377) 23-Jun-2074] 6:41 AM[Property damage only (nf 2 | 0 | 0 [Rear-end——~—~S~y—=* alight ——SCSCS~*~*~dear ~SCSC=iSCt‘“‘*‘*~*sdCSC*S 
F 20] 3928084] 14-Jul-2014] 4:44 PM|Non-fatalinjury | 2 | 1 | 0 Angle [Dry Jaylight _|clear |_| 
[21] 3928095] 13-Aug-2074] 7:13 AM|Not Reported [| 2 [0 | 0 [angle ——~=~S~S~S~SWet C*alight ——SSCSCS~*«*dRainfClouy Cd 
F 22] 3928131] 17-Feb-2014] 1:39 AM[Property damage only (nf 2 | 0 | 0 _|Notreported [Not reported |Dark-lighted roadway [Clear |__| 
[23[_ 3928143] 22-Mar-2024] 1:20PM|Non-fatalinjury [| 2 [a -| 0 [Rearend SSS~wdy Caliph Cloudy ~—SCiESCSC~C~—dtCS*~S*S 
F 24] 3928151] 10-May-2014] 3:41 AM|Non-fatal injury | 1 | 1 | 0 _|single vehicle crash [Dry [Dark roadway not ightedCioudy [| __ 
[25] 4003338) 26-Nov-2024] 11:56 AM[Property damage only(nf 2 [0 [0 [angle ——SS~*wetSSCSC«*i alight —RainfCloucy | 
P26] 4003336] 24-Nov-2024] 9:33 AM|Non-fatalinjury | 2 | 1 | 0 [angle [Wet Daylight ______|Rain/Cloudy _| 
[ [2949659] 27-Jun-2021 7:02 PM|Nonfatalinjury [2 [2 [| 0 Rearend ——SS~S~sySS—=*daylignt ~—SSCSCS~*~«*iCar 

[—|-2949639] _15-apr-2021] 10:23 AM|Non-fatal injury | 2 | 1 | 0 __|sideswipe, same direction [Dry [Daylight _____|Clear/Clear _| 
[2949594] 15-Dec-2011 3:30 PM[Property damage only(nf 2 [0 [0 [angle —i(Wet—~—~=*diaylight™ ~—~—=~C~*~*~*~*~iTo y=” 
P| 2949635] 27-Mar-2011] 6:55 AM|Non-fatal injury | Dawn [Clear 
[| 2949703] 28-09-2021] 4:56 PMProperty damage only (n Rear-end Daylight ———*clear 


NINININMINTRPINININININININININM 
ray 


1 
1 


56 PMP rae 
P| 2949555] 30-apr-2011] 12:58 PM|Non-fatal injury | Fo single vehicle crash [Dry [Daylight __|Cloudy ___[P2:Pedestrian 
[2949597] 23-Dec-2011] 3:54 PM|Non-fatalinjury [0 Rearend SCD SSC*d sk SSCSCS~*~*rouy CC” 
[| 3348276] 08-Oct-2011] _ 4:19 PM|Property damage only (n Fo Rearend [Dry Daylight ___|Clear/Clear _| 
[2949588] 15-Nov-2011] 7:18 PM|Non-fatalinjury | [0 angle ——SSSCSCS~S~S~SryS~*diark= gto roadway [Cloudy | 
| |-2949721] 23-Dec-2011] 3:08 PM|Non-fatal injury Fo |Rear-end 
[ [2949646] 21-May-2011] 1:26 PM|Non-fatal injury [0 Rearend Clear 
[| 3340612] _ 28-Sep-2012] 5:38 PM|Non-fatal injury Pio | 
[3340617] 06-Dec-2012] ssa PM|Unknown Lo : 
[| 3340596] 01-Aug-2022] 9:01 AM|Not Reported 0s 
[3340601] 15-Aug-2022] 10:26 AM|Not Reported La 
P—|3340857] 09-Aug-2022] 7:27 AM|Non-fatal injury pega! 
[3340600] 12-Aug-2022) 10:34 AM|Non-fatal injury [oe 
Oe | i 


| =| 3590787] 26-Jul-2013] 3:10 PM|Non-fatal injury 


Rear-end 
Clear 
Rear-end 
Sideswipe, opposite direction [Dry [Daylight Clear 
Rear-end Dry [oaylight” [Clear 


2 
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Crash Cluster 7 
2011 to 2014 


Crash Crash Number of| Nonfatal 
Number Crash Date1 Time1|Crash Severity Vehicles Injury |Manner of Collision 


P| 3591133] 20-Aug-2023] 2.36 PM|Non-fatal injury 3 
P| 3481865] 26-May-2013] 3:15 PM|Non-fatal injury [3 


oe 

[3391557] _22-Mar-2013[ 1:36 PM|Non-fatal injury | __2 os 
P| 3590763| _ 09-Jun-2013| 11:11 AM|Non-fatalinjury | 2 | 1 | 0 _|Rear-end——— 

inj ero 

| oC 

oa 


| 4003335] 22-Nov-2014] 6:31 PM|Non-fatal injury 
| —s|_-—- 4003309] 23-Sep-2014] 9:31 AM|Property damage only (nd 
| =| 3928098] 25-Aug-2014] 9:58 AM|Non-fatal injury he hs 





Crash Rate Worksheets 


massDOT 


SEGMENT CRASH RATE WORKSHEET 


CITY/TOWN : Swampscott COUNT DATE : May-16 


DISTRICT : 4 
~ SEGMENT DATA ~ 


ROADWAY NAME: Route 1A (Cluster 1) 
START POINT: Vinnin Liquor/Whole Foods Driveway 


END POINT: Santander Driveway 
FUNCTIONAL CLASSIFICATION OF ROADWAY: _ Principal Arterial 


ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS) 


Santander Driveway 
2 


Vinnin Loquor Driveway 
1 





AVERAGE DAILY TRAFFIC 
SEGMENT LENGTH IN MILES (L): 


AVERAGE DAILY TRAFFIC VOLUME (V):| 19,500 


Zor AVERAGE # OF 
TOTAL # OF CRASHES: 73 4 CRASHES PER YEAR ( 
YEARS : A): 


(A * 1,000,000 ) 


CRASH RATE 
7.33 RATE = (L* V *365) 


CALCULATION : 


Comments : 
Project Title & Date: Route 1A Vinnin Square Priority Corridor Stud 





massDOT 


SEGMENT CRASH RATE WORKSHEET 


CITY/TOWN : Salem/Swampscott COUNT DATE : May-16 


DISTRICT : 4 
~ SEGMENT DATA ~ 


ROADWAY NAME: Essex Street (Cluster 2) 
START POINT: Swampscott Mall Driveway 


END POINT: Carol Way 
FUNCTIONAL CLASSIFICATION OF ROADWAY: — Minor Arterial 


ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS) 


Carol Way 
2 


Swampscott Mall Driveway 
1 





AVERAGE DAILY TRAFFIC 
SEGMENT LENGTH IN MILES (L ): 


AVERAGE DAILY TRAFFIC VOLUME (V):| 16,900 


Zor AVERAGE # OF 
TOTAL # OF CRASHES: 22 4 CRASHES PER YEAR ( 
YEARS : A): 


(A * 1,000,000 ) 


CRASH RATE 


CALCULATION : 


Comments : 
Project Title & Date: Route 1A Vinnin Square Priority Corridor Stud 





massDOT 


SEGMENT CRASH RATE WORKSHEET 


CITY/TOWN : Salem/Swampscott COUNT DATE : May-16 


DISTRICT : 4 
~ SEGMENT DATA ~ 


ROADWAY NAME: Vinnin Square (Cluster 3) 

START POINT: Santander Bank 

END POINT: Maple Avenue 

FUNCTIONAL CLASSIFICATION OF ROADWAY: _ Principal Arterial 


ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS) 


Maple Avenue 
2 


Santander Bank 





AVERAGE DAILY TRAFFIC 
SEGMENT LENGTH IN MILES (L ): 


AVERAGE DAILY TRAFFIC VOLUME (V):| 19,500 


Zor AVERAGE # OF 
TOTAL # OF CRASHES: 74 4 CRASHES PER YEAR ( 
YEARS : A): 


(A * 1,000,000 ) 


CRASH RATE 
4.33 RATE = (L* V *365) 


CALCULATION : 


Comments : 
Project Title & Date: Route 1A Vinnin Square Priority Corridor Stud 





massDOT 


SEGMENT CRASH RATE WORKSHEET 


CITY/TOWN : Marblehead COUNT DATE : May-16 


DISTRICT : 4 
~ SEGMENT DATA ~ 


ROADWAY NAME: Tedesco Street(Cluster 4) 
START POINT: Brookhouse Drive 


END POINT: — leggs Hill Road 
FUNCTIONAL CLASSIFICATION OF ROADWAY: _ Principal Arterial 


ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS) 


Leggs Hill Road 
2 


Brookhouse Drive 





AVERAGE DAILY TRAFFIC 
SEGMENT LENGTH IN MILES (L ): 


AVERAGE DAILY TRAFFIC VOLUME (V):| 15,000 


Zor AVERAGE # OF 
TOTAL # OF CRASHES: 17 4 CRASHES PER YEAR ( 
YEARS : A): 


(A * 1,000,000 ) 


CRASH RATE 
3.38 RATE = (L* V *365) 


CALCULATION : 


Comments : 
Project Title & Date: Route 1A Vinnin Square Priority Corridor Stud 





massDOT 


SEGMENT CRASH RATE WORKSHEET 


CITY/TOWN : Salem COUNT DATE : May-16 


DISTRICT : 4 
~ SEGMENT DATA ~ 


ROADWAY NAME: Route 1A-Loring Avenue (Cluster 5) 
START POINT: Intervale Road 


END POINT: Leggs Hill Road 
FUNCTIONAL CLASSIFICATION OF ROADWAY: _ Principal Arterial 


ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS) 


Leggs Hill Road 
2 


Intervale Road 





AVERAGE DAILY TRAFFIC 
SEGMENT LENGTH IN MILES (L): 


AVERAGE DAILY TRAFFIC VOLUME (V):| 19,000 


Zor AVERAGE # OF 
TOTAL # OF CRASHES: 25 4 CRASHES PER YEAR ( 
YEARS : A): 


(A * 1,000,000 ) 


CRASH RATE 


CALCULATION : 


Comments : 
Project Title & Date: Route 1A Vinnin Square Priority Corridor Stud 





massDOT 


SEGMENT CRASH RATE WORKSHEET 


CITY/TOWN : Salem COUNT DATE : May-16 


DISTRICT : 4 
~ SEGMENT DATA ~ 


ROADWAY NAME: Route 1A-Loring Avenue (Cluster 6) 
START POINT: Lincoln Road 

END POINT: Sumner Road 

FUNCTIONAL CLASSIFICATION OF ROADWAY: _ Principal Arterial 


ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS) 


Sumner Road 
2 


Lincoln Road 





AVERAGE DAILY TRAFFIC 
SEGMENT LENGTH IN MILES (L ): 


AVERAGE DAILY TRAFFIC VOLUME (V):| 19,000 


Hoe AVERAGE # OF 
TOTAL # OF CRASHES: 4 CRASHES PER YEAR (| __ 17.00 
YEARS : A): 


CRASH RATE ; (A* 1,000,000 ) 
CALCULATION : 6.13 RAE (L* Vv * 365) 


Comments : 
Project Title & Date: Route 1A Vinnin Square Priority Corridor Stud 





massDOT 


SEGMENT CRASH RATE WORKSHEET 


CITY/TOWN : Swampscott COUNT DATE : May-16 


DISTRICT : 4 
~ SEGMENT DATA ~ 


ROADWAY NAME: Route 1A (Cluster 7) 

START POINT: Ellis Road 

END POINT: Longwood Drive 

FUNCTIONAL CLASSIFICATION OF ROADWAY: _ Principal Arterial 


ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS) 


Longwood dribe 
2 


Ellis Road 





AVERAGE DAILY TRAFFIC 
SEGMENT LENGTH IN MILES (L): 


AVERAGE DAILY TRAFFIC VOLUME (V):| 19,500 


Hoe AVERAGE # OF 
TOTAL # OF CRASHES: 51 4 CRASHES PER YEAR (| 12.75 
YEARS : A): 


CRASH RATE [ 2 | eae (A+ 1,000,000 ) 


CALCULATION : (L* V * 365) 


Comments : 
Project Title & Date: Route 1A Vinnin Square Priority Corridor Stud 





APPENDIX F 


Level of Service (LOS) Analysis 
Existing Conditions 


Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday AM 
1: Paradise Road & Ellis Rd 11/24/2016 


~~ N 2 we KN TY A~Amw KY 
LaneGroup SEL SET —OSER_—ONWL_ NWT NWR NEL sONET NER SWE SWT_SWR 


Lane Configurations Par Far rar rar 

Traffic Volume (vph) 22 45 4 15 44 i 5 417 8 5 659 31 
Future Volume (vph) 22 45 4 15 44 7 5 417 8 5 659 31 
Satd. Flow (prot) 0 1761 0 0 1754 0 0 1793 0 0 1790 0 
Fit Permitted 0.869 0.901 0.993 0.997 

Satd. Flow (perm) 0 1554 0 0 1598 0 ® ye) 0 0 1784 0 
Satd. Flow (RTOR) 3 7 2 4 

Lane Group Flow (vph) 0 77 0 0 72 0 0 472 0 0 763 0 
Turn Type Perm NA Perm NA Perm NA Perm NA 
Protected Phases 6 2 4 8 

Permitted Phases 6 2 4 8 

Total Split (s) 16.0 16.0 16.0 16.0 36.0 36.0 36.0 36.0 

Total Lost Time (s) 6.0 6.0 6.0 6.0 

Act Effct Green (s) 8.4 8.3 37.0 37.0 

Actuated g/C Ratio 0.15 0.15 0.68 0.68 

vic Ratio 0.32 0.29 0.39 0.63 

Control Delay 29,3 27.5 13.1 19.7 

Queue Delay 0.0 0.0 0.0 0.0 

Total Delay 29.3 27.5 13.1 19.7 

LOS C G B B 
Approach Delay 29.3 27.5 13.1 19.7 
Approach LOS C C B B 

Queue Length 50th (ft) 20 17 61 126 

Queue Length 95th (ft) 71 65 275 #610 

Internal Link Dist (ft) 155 218 904 626 

Turn Bay Length (ft) 

Base Capacity (vph) 320 332 1214 1216 
Starvation Cap Reductn 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 

Storage Cap Reductn 0 0 0 0 

Reduced vic Ratio 0.24 0.22 0.39 0.63 


Intersection Summary 
Cycle Length: 75 
Actuated Cycle Length: 54.3 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.63 
Intersection Signal Delay: 18.4 Intersection LOS: B 
Intersection Capacity Utilization 55.3% ICU Level of Service B 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 1: Paradise Road & Ellis Rd 
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11/24/2016 Synchro 9 Report 
Page 1 


Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday AM 


2: Paradise Rd & Vinnin Ligour Driveway 11/24/2016 
m C7 mwm | # 
Lane Configurations y ‘ol b 5 + 
Traffic Volume (vph) 11 28 698 3 37 876 
Future Volume (vph) ll 28 698 3 37 876 
Satd. Flow (prot) 1496 «©1338 = 1510 0 1496 8 1511 
Fit Permitted 0.950 0.950 
Satd. Flow (perm) 1450 1338 1510 0 1484 1511 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 11 29 723 0 38 903 
Turn Type Prot —pttov NA Prot NA 
Protected Phases 2 23 4 3 8 
Permitted Phases 
Total Split (s) 24.0 49.0 12.0 61.0 
Total Lost Time (s) 5.0 5.0 6.0 5.0 
Act Effct Green (s) 19.0 31.0 48.8 6.0 56.0 
Actuated g/C Ratio 0.22 0.36 0.57 0.07 0.66 
vic Ratio 0.03 0.06 0.83 0.36 0.91 
Control Delay 26.3 18.1 27.8 48.4 19.4 
Queue Delay 0.0 0.0 0.0 0.0 0.0 
Total Delay 26.3 18.1 27.8 48.4 19.4 
LOS G B G D B 
Approach Delay 20.4 27.8 20.6 
Approach LOS C C C 
Queue Length 50th (ft) 5 10 337 23 139 
Queue Length 95th (ft) 18 28 #584 m28 #677 
Internal Link Dist (ft) 133 711 783 
Turn Bay Length (ft) 150 
Base Capacity (vph) 334 487 866 105 995 
Starvation Cap Reductn 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced vic Ratio 0.03 0.06 0.83 0.36 0.91 


Intersection Summary 
Cycle Length: 85 
Actuated Cycle Length: 85 
Offset: 78 (92%), Referenced to phase 4:NET and 8:SWT, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.91 
Intersection Signal Delay: 23.6 Intersection LOS: C 
Intersection Capacity Utilization 71.2% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 2: Paradise Rd & Vinnin Liqour Driveway 
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11/24/2016 Synchro 9 Report 
Page 3 


Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday AM 
3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 11/24/2016 


wr» Be +f © 4 pp ye x x 





Lane Configurations b . b ~ b TY + 


Traffic Volume (vph) 68 15 75 57 4l 13 72 622 8 22 782 144 
Future Volume (vph) 68 15 75 57 41 13 72 622 8 22 782 144 
Satd. Flow (prot) 1496 =: 1282 0 1496 =: 1485 0 1496 =: 1507 0 1496 =. 1511S 1338 
Fit Permitted 0.720 0.695 0.261 0.293 

Satd. Flow (perm) 1084 =: 1282 0 1049-1485 0 409 1507 0 459 1511 1277 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 72 95 0 60 57 0 76 663 0 23 823 152 
Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA Perm 
Protected Phases 6 2 i 4 3 8 
Permitted Phases 6 2 4 8 8 
Total Split (s) 14.0 14.0 14.0 14.0 12.0 59.0 12.0 59.0 59.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 5.0 5.0 5.0 
Act Effct Green (s) 8.6 8.6 8.6 8.6 61.8 60.8 56.8 56.8 56.8 
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.73 0.72 0.67 0.67 0.67 
vic Ratio 0.66 0.74 0.57 0.38 0.20 0.62 0.06 0.82 0.18 
Control Delay 66.1 69.8 58.0 43.2 1.3 3.5 6.1 20.4 6.8 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 66.1 69.8 58.0 43.2 1.3 3.5 6.1 20.4 6.8 
LOS E E E D A A A G A 
Approach Delay 68.2 50.8 3.3 18.0 
Approach LOS E D A B 

Queue Length 50th (ft) 38 50 31 29 1 15 4 314 30 
Queue Length 95th (ft) #101 = #125 #83 66 m2 m25 12. #605 56 
Internal Link Dist (ft) 1622 222 783 407 

Turn Bay Length (ft) 150 500 150 

Base Capacity (vph) 114 135 111 157 386 1077 392 1009 853 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 
Reduced vic Ratio 0.63 0.70 0.54 0.36 0.20 0.62 0.06 0.82 0.18 


Intersection Summary 
Cycle Length: 85 
Actuated Cycle Length: 85 
Offset: 0 (0%), Referenced to phase 4:NETL and 8:SWTL, Start of Green, Master Intersection 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 0.82 
Intersection Signal Delay: 18.7 Intersection LOS: B 
Intersection Capacity Utilization 73.5% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday AM 
4: Paradise Rd & Vinnin St 11/24/2016 





Lane Configurations b : + a gt ed db 


Traffic Volume (vph) 25 303 50 327 410 72 32 400 189 76 388 25 
Future Volume (vph) 25 303 50 327 410 72 32 400 189 76 388 25 
Satd. Flow (prot) 1496 = 1535 0 1417 1491-1338 0 2979 1285 0 2318 0 
Fit Permitted 0.485 0.235 0.886 0.779 

Satd. Flow (perm) 764-1535 0 350 1491 1300 0 2650 1248 0 1820 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 26 364 0 337 423 74 0 445 195 0 504 0 
Turn Type Perm NA pm-+pt NA Perm Perm NA Perm  pm+pt NA 
Protected Phases 6 5 2 4 3 8 
Permitted Phases 6 2 2 4 4 8 

Total Split (s) 36.0 36.0 12.0 48.0 48.0 40.0 40.0 40.0 12.0 52.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 27.4 27.4 39.4 39.4 39.4 35.0 35.0 50.6 

Actuated g/C Ratio 0.27 0.27 0.39 0.39 0.39 0.35 0.35 0.51 

vic Ratio 0.12 0.87 1.59 0.72 0.14 0.48 0.45 0.52 

Control Delay 23.5 48.3 301.1 27.7 17.6 27.5 29,1 12.8 

Queue Delay 0.0 0.0 0.0 11.7 0.0 0.0 0.0 0.0 

Total Delay 23.5 48.3 301.1 39.4 17.6 27.5 29.1 12.8 

LOS C D F D B G G B 
Approach Delay 46.6 143.2 28.0 12.8 
Approach LOS D F C B 

Queue Length 50th (ft) 15 238 ~248 172 23 115 95 46 

Queue Length 95th (ft) mig m310 m#50 8 m291 m39 163 162 82 

Internal Link Dist (ft) 529 213 331 571 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 236 475 212 641 559 927 436 973 
Starvation Cap Reductn 0 0 0 193 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 0 0 

Reduced vic Ratio 0.11 0.77 1.59 0.94 0.13 0.48 0.45 0.52 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 0 (0%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green, Master Intersection 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 1.59 
Intersection Signal Delay: 68.4 Intersection LOS: E 
Intersection Capacity Utilization 93.5% ICU Level of Service F 
Analysis Period (min) 15 
~ Volume exceeds capacity, queue is theoretically infinite. 

Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 4: Paradise Rd & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday AM 


5: Paradise Rd & Loring Ave 11/24/2016 
Any < fda¢ 
Lane Configurations y ‘ol y + + rod 
Traffic Volume (vph) 263 25 9 499 456 198 
Future Volume (vph) 263 25 9 499 456 198 
Satd. Flow (prot) 1133 «1056 )=—s 1496S 1512) = 1511-1338 
Fit Permitted 0.950 0.335 
Satd. Flow (perm) 1133-1017 527. 1511 1511 1270 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 271 26 9 514 470 204 
Turn Type Prot. Perm pm+pt NA NA Perm 
Protected Phases 4 5 2 6 
Permitted Phases 4 2 6 
Total Split (s) 29.0 29.0 16.0 71.0 55.0 55.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 24.0 24.0 66.0 66.0 50.0 50.0 
Actuated g/C Ratio 0.24 0.24 0.66 0.66 0.50 0.50 
vic Ratio 1.00 0.11 0.02 0.52 0.62 0.32 
Control Delay 71.6 13.4 3.9 10.7 22.7 16.7 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 71.6 13.4 3.9 10.7 22.7 16.7 
LOS E B A B G B 
Approach Delay 66.5 10.6 20.9 
Approach LOS E B C 
Queue Length 50th (ft) 188 17 1 91 208 74 
Queue Length 95th (ft) m#266 m12 m3 ESL 318 126 
Internal Link Dist (ft) 691 571 296 
Turn Bay Length (ft) 150 
Base Capacity (vph) 271 244 454 997 755 635 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 1.00 0.11 0.02 0.52 0.62 0.32 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 93 (93%), Referenced to phase 2:NBTL and 6:SBT, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 1.00 
Intersection Signal Delay: 26.3 Intersection LOS: C 
Intersection Capacity Utilization 58.0% ICU Level of Service B 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 5: Paradise Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday AM 
6: Loring Ave & Vinnin St 11/24/2016 


wr» De +f © 4 pp ye ~ x 





Lane Configurations mary 5 b 


j 4 ff i +b 
Traffic Volume (vph) 2 1 2 440 5 17 2 300 330 14 195 2 
Future Volume (vph) 2 1 2 440 5 17 2 300 330 14 195 2 
Satd. Flow (prot) 0 1362 0 1170 =: 1005 0 1481 1497 1326 1481 1495 0 
Fit Permitted 0.968 0.754 0.608 0.242 
Satd. Flow (perm) 0 1345 0 928 1005 0 948 1497 =: 1263 377 1495 0 
Satd. Flow (RTOR) *200 
Lane Group Flow (vph) 0 5 0 543 27 0 2 370 407 17 243 0 
Turn Type Perm NA Perm NA Perm NA Perm  pm+pt NA 
Protected Phases 6 2 4 3 8 
Permitted Phases 6 2 4 4 8 
Total Split (s) 55.0 55.0 55.0 55.0 33.0 33.0 33.0 12.0 45.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 56.8 56.8 56.8 28.5 28.5 28.5 Br 33.2 
Actuated g/C Ratio 0.57 0.57 0.57 0.28 0.28 0.28 0.33 0.33 
vic Ratio 0.01 1.03 0.05 0.01 0.87 0.81 0.09 0.49 
Control Delay 12.2 61.2 45 26.0 55.7 30.6 14.4 19.6 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 12.2 61.2 45 26.0 55.7 30.6 14.4 19.6 
LOS B E A C E G B B 
Approach Delay 12.3 58.5 42.5 19.3 
Approach LOS B E D B 
Queue Length 50th (ft) 1 ~185 3 1 207 116 4 61 
Queue Length 95th (ft) 7 #532 m5 6 = «#326 205 9 65 
Internal Link Dist (ft) 69 529 662 691 
Turn Bay Length (ft) 150 100 150 150 
Base Capacity (vph) 763 526 570 279 440 512 202 598 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 
Reduced vic Ratio 0.01 1.03 0.05 0.01 0.84 0.79 0.08 0.41 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 45 (45%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 1.03 
Intersection Signal Delay: 44.3 Intersection LOS: D 
Intersection Capacity Utilization 66.9% ICU Level of Service C 
Analysis Period (min) 15 
* User Entered Value 
~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 6: Loring Ave & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday AM 


7: Salem St & Vinnin St 11/24/2016 
-7y ra P 
Lane Configurations - ‘ol f+ y ‘ol 
Traffic Volume (vph) 423 151 63 654 145 68 
Future Volume (vph) 423 151 63 654 145 68 
Satd. Flow (prot) 1231 1046 0 1522 1192 1024 
Fit Permitted 0.870 0.950 
Satd. Flow (perm) 1231 994 0 1328 1175 1024 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 436 156 0 739 149 70 
Turn Type NA Perm  pm+pt NA Prot Prot 
Protected Phases 6 5 2 4 4 
Permitted Phases 6 2 
Total Split (s) 62.0 62.0 12.0 74.0 26.0 26.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 73.2 73.2 73.2 16.8 16.8 
Actuated g/C Ratio 0.73 0.73 0.73 0.17 0.17 
vic Ratio 0.48 0.21 0.76 0.74 0.41 
Control Delay 11.4 8.9 16.0 61.1 43.0 
Queue Delay 1.4 0.6 0.3 0.4 0.0 
Total Delay 12.7 9.5 16.3 61.5 43.0 
LOS B A B E D 
Approach Delay 11.9 16.3 55.6 
Approach LOS B B E 
Queue Length 50th (ft) 129 43 132 90 40 
Queue Length 95th (ft) m166 m65 261 154 81 
Internal Link Dist (ft) 213 312 357 
Turn Bay Length (ft) 150 
Base Capacity (vph) 901 727 972 250 215 
Starvation Cap R eductn 272 318 0 0 0 
Spillback Cap Reductn 0 0 27 8 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced vic Ratio 0.69 0.38 0.78 0.62 0.33 


Intersection Summary 
Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 50 (50%), Referenced to phase 2:WBTL and 6:EBT, Start of Green 

Control Type: Actuated-Coordinated 

Maximum v/c Ratio: 0.76 

Intersection Signal Delay: 20.1 Intersection LOS: C 

Intersection Capacity Utilization 97.2% ICU Level of Service F 

Analysis Period (min) 15 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 7: Salem St& Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday AM 
8: Swampscott Mall Driveway & Essex St 11/24/2016 


~~ £eN F 


Lane Configurations + rid 5 + yj ‘i 
Traffic Volume (vph) 621 149 44 666 203 22 
Future Volume (vph) 621 149 44 666 203 22 
Satd. Flow (prot) 1589 1297 1510 1526 1510 1351 
Fit Permitted 0.209 0.950 

Satd. Flow (perm) 1589 1237 332 Wy) SM) 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 647 155 46 694 211 23 
Turn Type NA Perm  pm+pt NA Prot — pttov 
Protected Phases 4 3 8 2 23 
Permitted Phases 4 8 

Total Split (s) 40.0 40.0 15.0 55.0 25.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 31.5 31.5 37.4 37.4 14.2 26.6 
Actuated g/C Ratio 0.50 0.50 0.60 0.60 0.23 0.43 
vic Ratio 0.81 0.25 0.14 0.76 0.62 0.04 
Control Delay 25.7 12.7 6.4 15.9 33.0 14.5 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 25.7 12.7 6.4 15.9 33.0 14.5 
LOS C B A B G B 
Approach Delay 23.2 15.3 31.2 
Approach LOS C B C 

Queue Length 50th (ft) 229 37 6 169 86 6 
Queue Length 95th (ft) #491 85 20 353 161 21 
Internal Link Dist (ft) 1242 517 1622 

Turn Bay Length (ft) 200 100 150 
Base Capacity (vph) 973 758 403 1219 523 648 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.66 0.20 0.11 0.57 0.40 0.04 


Intersection Summary 
Cycle Length: 80 
Actuated Cycle Length: 62.5 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.81 
Intersection Signal Delay: 21.0 Intersection LOS: C 
Intersection Capacity Utilization 61.5% ICU Level of Service B 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 8: Swampscott Mall Driveway & Essex St 





“py, 43 —Po4 





11/24/2016 Synchro 9 Report 
Page 9 


Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday AM 


9: Harrison Rd & Loring Ave 11/24/2016 
~ 2 we NY mw 

Lane Configurations ‘ ‘od y 4 bil 

Traffic Volume (vph) 680 120 37 900 15 15 

Future Volume (vph) 680 120 37 900 15 15 

Satd. Flow (prot) 1731 1471 1678 1731 ©1542 0 

Fit Permitted 0.298 0.976 

Satd. Flow (perm) 1731 = 1422 525 1731 1507 0 

Satd. Flow (RTOR) 

Lane Group Flow (vph) 739 130 40 978 32 0 

Turn Type NA Perm Perm NA Prot 

Protected Phases 6 2 4 9 

Permitted Phases 6 2 

Total Split (s) 50.0 50.0 50.0 50.0 15.0 25.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 52.6 52.6 52.6 52.6 9.0 

Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.14 

vic Ratio 0.53 0.11 0.10 0.70 0.15 

Control Delay 13.1 8.4 10.1 18.2 34.5 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 13.2 8.4 10.1 18.2 34.5 

LOS B A B B G 

Approach Delay 12.4 17.9 34.5 

Approach LOS B B C 

Queue Length 50th (ft) 0 0 0 0 8 

Queue Length 95th (ft) #580 72 31 #883 45 

Internal Link Dist (ft) 497 268 259 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 1388 1140 421 1388 254 

Starvation Cap Reductn 16 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 

Reduced vic Ratio 0.54 0.11 0.10 0.70 0.13 





Cycle Length: 90 
Actuated Cycle Length: 65.6 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.70 
Intersection Signal Delay: 15.7 Intersection LOS: B 
Intersection Capacity Utilization 62.4% ICU Level of Service B 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 9: Harrison Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday AM 
10: Pickman Rd & Loring Ave 11/24/2016 


» f | £ FA 
Lane Group NBL_NBT__SBT_SBR__NEL__—ONER 09 


Lane Configurations € b WF 

Traffic Volume (vph) 5 939 810 12 36 11 
Future Volume (vph) 5 939 810 12 36 11 
Satd. Flow (prot) 0 1731 1726 0 1630 0 
Fit Permitted 0.996 0.963 

Satd. Flow (perm) 0 1724 1726 0 1630 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 0 1026 893 0 51 0 
Turn Type Perm NA NA Prot 
Protected Phases 2 6 4 9 
Permitted Phases 2 

Total Split (s) 41.0 41.0 41.0 25.0 19.0 
Total Lost Time (s) 6.0 5.0 5.0 

Act Effct Green (s) 46.2 46.8 Til 

Actuated g/C Ratio 0.76 0.77 0.13 

vic Ratio 0.78 0.67 0.25 

Control Delay 18.1 13.7 28.3 

Queue Delay 0.0 0.0 0.0 

Total Delay 18.1 13.7 28.3 

LOS B B G 

Approach Delay 18.1 13.7 28.3 
Approach LOS B B C 

Queue Length 50th (ft) 217 145 18 

Queue Length 95th (ft) #844 = #6093 53 

Internal Link Dist (ft) 497 670 323 

Turn Bay Length (ft) 

Base Capacity (vph) 1312 1330 544 
Starvation Cap Reductn 0 0 0 

Spillback Cap Reductn 0 0 0 

Storage Cap Reductn 0 0 0 

Reduced vic Ratio 0.78 0.67 0.09 





Cycle Length: 85 
Actuated Cycle Length: 60.7 
Control Type: Semi Act-Uncoord 
Maximum v/c Ratio: 0.78 
Intersection Signal Delay: 16.4 Intersection LOS: B 
Intersection Capacity Utilization 67.6% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 10: Pickman Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday AM 

11: Leggs Hill Rd & Loring Ave 11/24/2016 
+a ££ * F 

Lane Configurations ‘ ‘ol y 4 bl 

Traffic Volume (veh/h) 785 25 67 628 5 152 

Future Volume (Veh/h) 785 25 67 628 5 152 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 

Hourly flow rate (vph) 818 26 70 654 5 158 

Pedestrians 5 5 5 

Lane Width (ft) 11.0 11.0 11.0 

Walking Speed (ft/s) 3.0 3.0 3.0 

Percent Blockage 1 1 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 914 

pX, platoon unblocked 0.79 

vC, conflicting volume 849 1622 828 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 849 1654 828 

tC, single (s) 41 6.4 6.2 

tC, 2 stage (s) 

tF (5) 2.2 3.5 3.3 

p0 queue free % 91 93 Dil 

cM capacity (veh/h) 776 76 364 

Volume Total 818 26 70 654 163 

Volume Left 0 0 70 0 5 

Volume Right 0 26 0 0 158 

cSH 1700 1700 776 ~—-1700 327 

Volume to Capacity 0.48 0.02 0.09 0.38 0.50 

Queue Length 95th (ft) 0 0 7 0 66 

Control Delay (s) 0.0 0.0 10.1 0.0 26.5 

Lane LOS B D 

Approach Delay (s) 0.0 1.0 26.5 

Approach LOS D 

Average Delay 2.9 

Intersection Capacity Utilization 65.7% ICU Level of Service C 

Analysis Period (min) 15 

11/24/2016 Synchro 9 Report 
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Route 1A-Vinnin Square Priority Corridor Study 


2016 Weekday AM 


12: Tedesco St & Leggs Hill Rd 11/24/2016 
FS ay SE /. Se 

Movement EBL EBT WBT_ =O WBR_SBL_ SBR 

Lane Configurations df b 

Traffic Volume (veh/h) 162 352 617 174 73 62 

Future Volume (Veh/h) 162 352 617 174 73 62 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 

Hourly flow rate (vph) 178 387 678 191 80 68 

Pedestrians 10 10 10 

Lane Width (ft) 11.0 11.0 11.0 

Walking Speed (ft/s) 3.0 3.0 3.0 

Percent Blockage 1 1 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 

pX, platoon unblocked 

vC, conflicting volume 879 1536 7194 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 879 1536 794 

tC, single (s) 41 6.4 6.2 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 

p0 queue free % 76 15 82 

cM capacity (veh/h) 753 94 377 

Volume Total 565 869 148 

Volume Left 178 0 80 

Volume Right 0 191 68 

cSH 753 ~—-:1700 144 

Volume to Capacity 0.24 0.51 1.03 

Queue Length 95th (ft) 23 0 192 

Control Delay (s) 5.9 0.0 143.7 

Lane LOS A F 

Approach Delay (s) 5.9 0.0 1437 

Approach LOS F 

Average Delay 15.6 

Intersection Capacity Utilization 90.5% ICU Level of Service 

Analysis Period (min) 15 


11/24/2016 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday AM 
14: Paradise Road/Paradise Rd & Norfolk Ave 11/24/2016 


wd fF x KY 
Movement SBL SBR NEL NET SWT_SWRO 


Lane Configurations bl ff b 

Traffic Volume (veh/h) 88 28 23 428 666 145 
Future Volume (Veh/h) 88 28 23 428 666 145 
Sign Control Stop Free Free 

Grade 0% 0% 0% 

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 
Hourly flow rate (vph) 95 30 25 460 716 156 
Pedestrians 30 30 30 

Lane Width (ft) 11.0 11.0 11.0 

Walking Speed (ft/s) 3.0 3.0 3.0 

Percent Blockage 3 3 3 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 706 

pX, platoon unblocked 0.86 

vC, conflicting volume 1364 854 902 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 1342 854 902 
tC, single (s) 6.4 6.2 41 
tC, 2 stage (s) 

tF (s) 3.5 3.3 22 
p0 queue free % 28 91 97 
cM capacity (veh/h) 131 337 731 
Volume Total 125 485 872 
Volume Left 95 25 0 
Volume Right 30 0 156 
cSH 154 731-1700 
Volume to Capacity 0.81 0.03 0.51 
Queue Length 95th (ft) 132 3 0 
Control Delay (s) 87.9 1.0 0.0 
Lane LOS F A 
Approach Delay (s) 87.9 1.0 0.0 
Approach LOS F 

Average Delay 7] 
Intersection Capacity Utilization 62.1% ICU Level of Service B 
Analysis Period (min) 15 
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Route 1A-Vinnin Square Priority Corridor Study 
49: Salem St & Sunbeam Lane 


+ 


} 4 


2016 Weekday AM 


11/24/2016 


Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Volume Total 

Volume Left 

Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 

Lane LOS 

Approach Delay (s) 
Approach LOS 


Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 


* User Entered Value 


11/24/2016 


ANA 
bl 
8 63 193 
8 63 193 
Stop 
0% 
0.92 0.92 0.92 
9 68 210 
884 234 262 
884 234 262 
6.4 6.2 *6.4 
3.5 3.3 3.3 
96 92 73 
230 806 770 
77 440 262 
9 210 0 
68 0 57 
623 770 1700 
0.12 0.27 0.15 
11 28 0 
11.6 73 0.0 
B A 
11.6 73 0.0 
B 
Ske) 
59.8% 
15 


¢ 
212 


212 
Free 
0% 
0.92 
230 


None 


b 

189 52 
189 52 
Free 

0% 

0.92 0.92 
205 57 
None 

437 


ICU Level of Service 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday PM Peak Hour 
1: Paradise Rd & Ellis Rd 11/24/2016 5:00 pm 


“~ N 2 we KN TY -~mw LK YY 
LaneGroup SEL SET —OSER_—ONWL_=sONWT_ NWR ONEL_ONET NER SWE SWT_SWR 


Lane Configurations Par > b> rar 

Traffic Volume (vph) 28 20 2 1 8 2 2 625 13 5 420 15 
Future Volume (vph) 28 20 2 1 8 2 2 625 13 5 420 15 
Satd. Flow (prot) 0 1743 0 Wyse 0 0 1795 0 0 1790 0 
Fit Permitted 0.963 0.999 0.994 

Satd. Flow (perm) 0 1792 0 0 1694 0 0 1793 0 yi 0 
Satd. Flow (RTOR) 2 2 2 3 

Lane Group Flow (vph) 0 54 0 0 12 0 0 688 0 0 473 0 
Turn Type Perm NA Perm NA Perm NA Perm NA 
Protected Phases 6 2 4 8 

Permitted Phases 6 2 4 8 

Total Split (s) 16.0 16.0 16.0 16.0 36.0 36.0 36.0 36.0 

Total Lost Time (s) 6.0 6.0 6.0 6.0 

Act Effct Green (s) 7] 7.4 M3) 37.3 

Actuated g/C Ratio 0.17 0.16 0.80 0.80 

vic Ratio 0.18 0.04 0.48 0.33 

Control Delay 22.7 21.7 11.4 8.3 

Queue Delay 0.0 0.0 0.0 0.0 

Total Delay 22.7 217 11.4 8.3 

LOS C C B A 
Approach Delay 22.7 217 11.4 8.3 
Approach LOS C C B A 

Queue Length 50th (ft) 9 2 0 0 

Queue Length 95th (ft) 54 19 #526 275 

Internal Link Dist (ft) 155 218 904 626 

Turn Bay Length (ft) 

Base Capacity (vph) 419 397 1435 1425 
Starvation Cap Reductn 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 

Storage Cap Reductn 0 0 0 0 

Reduced vic Ratio 0.13 0.03 0.48 0.33 


Intersection Summary 
Cycle Length: 75 
Actuated Cycle Length: 46.6 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.48 
Intersection Signal Delay: 10.8 Intersection LOS: B 
Intersection Capacity Utilization 54.3% ICU Level of Service A 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 1: Paradise Rd & Ellis Rd 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday PM Peak Hour 


2: Paradise Rd & Vinnin Ligour Dr 11/24/2016 5:00 pm 
m CA wm | 
Lane Configurations 5 rid b yj ca 
Traffic Volume (vph) 99 100 722 23 145 604 
Future Volume (vph) 99 100 722 23 145 604 
Satd. Flow (prot) 1540 1378 1274 0 1215 = 1279 
Fit Permitted 0.950 0.176 
Satd. Flow (perm) 1540 1378 1274 0 225 ~=—-1279 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 103 104 716 0 151 629 
Turn Type Prot ——pttov NA pm+pt NA 
Protected Phases 2 23 4 3 8 
Permitted Phases 8 
Total Split (s) 27.0 51.0 12.0 63.0 
Total Lost Time (s) 5.0 5.0 6.0 5.0 
Act Effct Green (s) itil 3} 28.7 piles 67.7 68.7 
Actuated g/C Ratio 0.13 0.32 0.57 0.75 0.76 
vic Ratio 0.53 0.24 1.07 0.52 0.64 
Control Delay 46.2 22.7 76.1 14.0 6.2 
Queue Delay 0.0 0.0 0.0 0.0 0.0 
Total Delay 46.2 22.7 76.1 14.0 6.2 
LOS D C E B A 
Approach Delay 34.4 76.1 77 
Approach LOS C E A 
Queue Length 50th (ft) 56 43 ~493 14 56 
Queue Length 95th (ft) 101 76 #757 m42 = mi128 
Internal Link Dist (ft) 133 711 783 
Turn Bay Length (ft) 150 
Base Capacity (vph) 376 439 726 293 976 
Starvation Cap Reductn 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced v/c Ratio 0.27 0.24 1.07 0.52 0.64 


Intersection Summary 
Cycle Length: 90 
Actuated Cycle Length: 90 
Offset: 78 (87%), Referenced to phase 4:NET and 8:SWTL, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 1.07 
Intersection Signal Delay: 40.9 Intersection LOS: D 
Intersection Capacity Utilization 86.2% ICU Level of Service E 
Analysis Period (min) 15 
~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 2: Paradise Rd & Vinnin Ligour Dr 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday PM Peak Hour 
3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 11/24/2016 5:00 pm 


wr» Be +f © 4 pp ye x x 





Lane Configurations 7 t = t Jk * r 


Traffic Volume (vph) 196 60 182 90 87 25 181 695 60 39 494 144 
Future Volume (vph) 196 60 182 90 87 25 181 695 60 39 494 144 
Satd. Flow (prot) 1540 1389 0 1540 1550 0 1215 1234 0 1215 1254 1066 
Fit Permitted 0.682 0.386 0.450 0.131 

Satd. Flow (perm) 1105 1389 0 626 1550 0 576 1234 0 168 1254 1018 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 202 250 0 93 116 0 187 778 0 40 509 148 
Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA Perm 
Protected Phases 6 2 7 4 3 8 

Permitted Phases 6 2 4 8 8 
Total Split (s) 24.0 24.0 24.0 24.0 12.0 54.0 12.0 54.0 54.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 5.0 5.0 5.0 
Act Effct Green (s) 18.2 18.2 18.2 18.2 54.6 53.6 49.8 49.8 49.8 
Actuated g/C Ratio 0.20 0.20 0.20 0.20 0.61 0.60 0.55 0.55 0.55 
vic Ratio 0.90 0.89 0.73 0.37 0.47 1.06 0.24 0.73 0.26 
Control Delay 76.5 67.9 67.4 34.4 7.6 56.3 13.2 23.4 12.4 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 76.5 67.9 67.4 34.4 7.6 56.3 13.2 23.4 12.4 
LOS E E E C A E B C B 
Approach Delay 71.8 49.1 46.9 20.5 
Approach LOS E D D C 

Queue Length 50th (ft) 112 138 49 57 21 ~529 10 208 42 
Queue Length 95th (ft) #237 #271 #129 107 m23  m#531 25 350 80 
Internal Link Dist (ft) 1630 222 783 390 

Turn Bay Length (ft) 150 500 150 
Base Capacity (vph) 233 293 132 327 399 734 173 693 563 
Starvation Cap R eductn 0 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 
Reduced vic Ratio 0.87 0.85 0.70 0.35 0.47 1.06 0.23 0.73 0.26 


Intersection Summary 
Cycle Length: 90 
Actuated Cycle Length: 90 
Offset: 0 (0%), Referenced to phase 4:NETL and 8:SWTL, Start of Green, Master Intersection 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 1.06 
Intersection Signal Delay: 44.0 Intersection LOS: D 
Intersection Capacity Utilization 100.6% ICU Level of Service G 
Analysis Period (min) 15 
~ Volume exceeds capacity, queue is theoretically infinite. 

Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday PM Peak Hour 
4: Paradise Rd & Vinnin St 11/24/2016 5:00 pm 


F+ry ft XA tryed a 





Lane Configurations . b + ef at ol db 


Traffic Volume (vph) 11 376 59 217 310 64 32 520 358 99 441 16 
Future Volume (vph) 11 376 59 217 310 64 32 520 358 99 441 16 
Satd. Flow (prot) 1215 =: 1251 0 1215 1279 1088 0 2424 1088 0 2398 0 
Fit Permitted 0.563 0.143 0.890 0.664 

Satd. Flow (perm) 1A) AB 0 183 1279 ~=—- 1073 0 2163 1069 0 1607 0 
Satd. Flow (RTOR) *100 

Lane Group Flow (vph) 12 458 0 228 326 67 0 581 377 0 585 0 
Turn Type Perm NA pm-+pt NA Perm Perm NA Perm  pm+pt NA 
Protected Phases 6 3 2 4 3 8 
Permitted Phases 6 2 2 4 4 8 

Total Split (s) 34.0 34.0 12.0 46.0 46.0 42.0 42.0 42.0 12.0 54.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 29.0 29.0 41.0 41.0 41.0 37.0 37.0 49.0 

Actuated g/C Ratio 0.29 0.29 0.41 0.41 0.41 0.37 0.37 0.49 

vic Ratio 0.06 1.27 55 0.62 0.15 0.73 0.82 0.69 

Control Delay 215 157.9 299.2 26.6 16.2 33.5 37.5 15.5 

Queue Delay 0.0 0.0 0.0 2.7 0.0 0.0 1.4 0.2 

Total Delay 215 157.9 299.2 29.3 16.2 33.5 38.9 15.7 

LOS C F F C B C D B 
Approach Delay 154.4 127.0 35.6 15.7 
Approach LOS F F D B 

Queue Length 50th (ft) 6 ~380 ~155 178 22 165 163 52 

Queue Length 95th (ft) m7 m#388 #305 276 m43 233 #335 101 

Internal Link Dist (ft) 529 213 1004 571 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 208 362 147 524 439 800 458 842 
Starvation Cap R eductn 0 0 0 106 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 17 20 

Storage Cap Reductn 0 0 0 0 0 0 0 0 

Reduced vic Ratio 0.06 1.27 1.55 0.78 0.15 0.73 0.85 0.71 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 0 (0%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green, Master Intersection 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 1.55 
Intersection Signal Delay: 73.9 Intersection LOS: E 
Intersection Capacity Utilization 110.0% ICU Level of Service H 
Analysis Period (min) 15 
* User Entered Value 
~ Volume exceeds capacity, queue is theoretically infinite. 

Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 4: Paradise Rd & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday PM Peak Hour 


5: Paradise Rd & Loring Ave 11/24/2016 5:00 pm 
Any < fdia¢ 
Lane Configurations y ‘ol yj - 4 rid 
Traffic Volume (vph) 287 24 15 Die 521 289 
Future Volume (vph) 287 24 15 573 521 289 
Satd. Flow (prot) 1191 «1378 «= 1540) = «1588 = 1588 = 1350 
Fit Permitted 0.950 0.272 
Satd. Flow (perm) 1191 =: 1338 441 1588 1588 1286 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 315 26 16 630 573 318 
Turn Type Prot Perm pm+pt NA NA Perm 
Protected Phases 4 5 2 6 
Permitted Phases 4 2 6 
Total Split (s) 29.0 29.0 14.0 71.0 57.0 57.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 24.0 24.0 66.0 66.0 52.0 52.0 
Actuated g/C Ratio 0.24 0.24 0.66 0.66 0.52 0.52 
vic Ratio 1.11 0.08 0.04 0.60 0.69 0.48 
Control Delay 102.9 12.3 41 11.6 23.6 18.3 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 102.9 12.3 41 11.6 23.6 18.3 
LOS F B A B ¢ B 
Approach Delay 96.0 11.4 217 
Approach LOS F B C 
Queue Length 50th (ft) ~240 11 2 71 261 123 
Queue Length 95th (ft) m#359 m13 m4 186 393 199 
Internal Link Dist (ft) 691 571 296 
Turn Bay Length (ft) 150 
Base Capacity (vph) 285 321 389 1048 825 668 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 1.11 0.08 0.04 0.60 0.69 0.48 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 93 (93%), Referenced to phase 2:NBTL and 6:SBT, Start of Green 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 1.11 
Intersection Signal Delay: 31.6 Intersection LOS: C 
Intersection Capacity Utilization 64.2% ICU Level of Service C 
Analysis Period (min) 15 
~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 5: Paradise Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday PM Peak Hour 
6: Loring Ave & Vinnin St 11/24/2016 5:00 pm 


wr» Be +f © 4 pp ye x x 








Lane Configurations mary yj b 


| 

5 Wy qf i +b 
Traffic Volume (vph) 2 1 2 314 6 25 7 298 440 25 292 4 
Future Volume (vph) 2 1 2 314 6 25 7 298 440 25 292 4 
Satd. Flow (prot) 0 1445 0 1215 1063 0 1296 =6. 1337S: 1160)3=—s 1296 )~=—S 1334 0 
Fit Permitted 0.966 0.754 0.566 0.322 
Satd. Flow (perm) 0 1424 0 965 1063 0 7722 1337. 1105 439 1334 0 
Satd. Flow (RTOR) *200 
Lane Group Flow (vph) 0 5 0 341 34 0 8 324 478 27 321 0 
Turn Type Perm NA Perm NA Perm NA Perm  pm+pt NA 
Protected Phases 6 2 4 3 8 
Permitted Phases 6 2 4 4 8 
Total Split (s) 57.0 57.0 57.0 57.0 30.0 30.0 30.0 13.0 43.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 52.0 52.0 52.0 30.5 30.5 30.5 38.0 38.0 
Actuated g/C Ratio 0.52 0.52 0.52 0.30 0.30 0.30 0.38 0.38 
vic Ratio 0.01 0.68 0.06 0.03 0.79 1.00 0.12 0.63 
Control Delay 11.6 11.0 2.5 29.0 50.2 65.9 13.9 19.0 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 11.6 11.0 2.5 29.0 50.2 65.9 13.9 19.0 
LOS B B A G D E B B 
Approach Delay 11.6 10.2 59.3 18.6 
Approach LOS B B E B 
Queue Length 50th (ft) 2 29 3 4 202 ~245 5 59 
Queue Length 95th (ft) 7 m46 m4 16 #380 #451 m10 83 
Internal Link Dist (ft) 69 529 965 691 
Turn Bay Length (ft) 150 100 150 150 
Base Capacity (vph) 740 501 552 235 408 476 235 506 
Starvation Cap R eductn 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.01 0.68 0.06 0.03 0.79 1.00 0.11 0.63 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 45 (45%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 1.00 
Intersection Signal Delay: 37.9 Intersection LOS: D 
Intersection Capacity Utilization 69.5% ICU Level of Service C 
Analysis Period (min) 15 
* User Entered Value 
~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 6: Loring Ave & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 


7: Salem St & Vinnin St 11/24/2016 5:00 pm 
-7y ra P 
Lane Configurations ‘ol f+ y ‘i 
Traffic Volume (vph) 648 197 70 441 121 97 
Future Volume (vph) 648 197 70 441 121 97 
Satd. Flow (prot) 1588 1378 0 2414 1191 1088 
Fit Permitted 0.782 0.950 
Satd. Flow (perm) 1588 1378 0 1901 1191 1088 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 682 207 0 538 127 102 
Turn Type NA Perm  pm+pt NA Prot Prot 
Protected Phases 6 5 2 4 4 
Permitted Phases 6 2 
Total S plit (s) 64.0 64.0 12.0 76.0 24.0 24.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 75.0 75.0 75.0 15.0 15.0 
Actuated g/C Ratio 0.75 0.75 0.75 0.15 0.15 
vic Ratio 0.57 0.20 0.38 0.71 0.63 
Control Delay 8.8 6.1 5.8 61.1 55.9 
Queue Delay 30.4 11 0.0 0.0 0.0 
Total Delay 39,2 7.2 5.8 61.1 55.9 
LOS D A A E E 
Approach Delay 31.8 5.8 58.8 
Approach LOS C A E 
Queue Length 50th (ft) 201 51 54 71 61 
Queue Length 95th (ft) m210 m53 91 136 114 
Internal Link Dist (ft) 213 175 347 
Turn Bay Length (ft) 150 
Base Capacity (vph) 1190 1033 1424 226 206 
Starvation Cap Reductn 535 612 0 0 0 
Spillback Cap Reductn 0 0 27 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced v/c Ratio 1.04 0.49 0.39 0.56 0.50 





Cycle Length: 100 


2016 Weekday PM Peak Hour 


Actuated Cycle Length: 100 

Offset: 50 (50%), Referenced to phase 2:WBTL and 6:EBT, Start of Green 
Control Type: Actuated-Coordinated 

Maximum v/c Ratio: 0.71 

Intersection Signal Delay: 27.1 

Intersection Capacity Utilization 79.8% 

Analysis Period (min) 15 

m Volume for 95th percentile queue is metered by upstream signal. 


Intersection LOS: C 
ICU Level of Service D 


Splits and Phases: 7: Salem St & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday PM Peak Hour 


8: Swampscott Mall Driveway & Essex St 11/24/2016 5:00 pm 
-7y ra P 
Lane Configurations - ‘ol y 4 ¥ ‘ol 
Traffic Volume (vph) 693 254 66 631 259 108 
Future Volume (vph) 693 254 66 631 259 108 
Satd. Flow (prot) 1459 1240 1540 1588 1540 1378 
Fit Permitted 0.171 0.950 
Satd. Flow (perm) 1459 1240 277 ~=+1588 ~=6:1540 ~—s: 1378 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 745 273 71 678 278 116 
Turn Type NA Perm  pm+pt NA Prot —pttov 
Protected Phases 4 3 8 2 23 
Permitted Phases 4 8 
Total Split (s) 55.0 55.0 20.0 75.0 30.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 50.2 50.2 62.3 62.3 21.0 sh 
Actuated g/C Ratio 0.54 0.54 0.67 0.67 0.22 0.36 
vic Ratio 0.95 0.41 0.25 0.64 0.80 0.24 
Control Delay 45.7 16.3 8.5 13.3 52.4 22.1 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 45.7 16.3 8.5 13.3 52.4 22.1 
LOS D B A B D G 
Approach Delay 37.8 12.8 43.5 
Approach LOS D B D 
Queue Length 50th (ft) 409 94 14 220 156 48 
Queue Length 95th (ft) #718 171 31 363 #270 88 
Internal Link Dist (ft) 1242 509 1630 
Turn Bay Length (ft) 200 100 150 
Base Capacity (vph) 783 665 388 =: 1194 413 598 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.95 0.41 0.18 0.57 0.67 0.19 


Intersection Summary 
Cycle Length: 105 
Actuated Cycle Length: 93.4 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.95 
Intersection Signal Delay: 30.2 Intersection LOS: C 
Intersection Capacity Utilization 74.0% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 8: Swampscott Mall Driveway & Essex St 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday PM Peak Hour 


9: Harrison Rd & Loring Ave 11/24/2016 5:00 pm 
~ 2 we NY mw 

Lane Configurations - ‘od y + bl 

Traffic Volume (vph) 972 120 37 826 10 15 

Future Volume (vph) 972 120 37 826 10 15 

Satd. Flow (prot) 1493 1218 1621 1433 1623 0 

Fit Permitted 0.161 0.980 

Satd. Flow (perm) 1493 1182 275 1433 = 1623 0 

Satd. Flow (RTOR) 

Lane Group Flow (vph) 1057 130 40 898 27 0 

Turn Type NA Perm Perm NA Prot 

Protected Phases 6 2 4 9 

Permitted Phases 6 2 

Total Split (s) 55.0 55.0 55.0 55.0 20.0 22.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 33) 55.5 33) 3:3) 8.5 

Actuated g/C Ratio 0.86 0.86 0.86 0.86 0.13 

vic Ratio 0.83 0.13 0.17 0.73 0.13 

Control Delay 18.1 5.1 8.6 14.2 32.2 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 18.1 5.1 8.6 14.2 32.2 

LOS B A A B G 

Approach Delay 16.7 14.0 32.2 

Approach LOS B B C 

Queue Length 50th (ft) 0 0 0 0 8 

Queue Length 95th (ft) #1022 67 35 #840 40 

Internal Link Dist (ft) 486 296 259 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 1279 = 1013 235 1228 390 

Starvation Cap Reductn 2 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 

Reduced vic Ratio 0.83 0.13 0.17 0.73 0.07 





Cycle Length: 97 
Actuated Cycle Length: 64.8 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.83 
Intersection Signal Delay: 15.7 Intersection LOS: B 
Intersection Capacity Utilization 69.0% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 9: Harrison Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2016 Weekday PM Peak Hour 
10: Pickman Rd & Loring Ave 11/24/2016 5:00 pm 


» f | Jt FA 
Lane Group = NBL_NBT__SBT__SBR__NEL__NER 09 


Lane Configurations € b Ll 

Traffic Volume (vph) 14 786 1044 25 22 11 
Future Volume (vph) 14 786 1044 25 22 11 
Satd. Flow (prot) 0 1352 1349 0 1665 0 
Fit Permitted 0.788 0.968 

Satd. Flow (perm) 0 1066 1349 0 1665 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 0 869 1162 0 36 0 
Turn Type Perm NA NA Prot 
Protected Phases 2 6 4 9 
Permitted Phases 2 

Total Split (s) 41.0 41.0 41.0 25.0 24.0 
Total Lost Time (s) 6.0 5.0 5.0 

Act Effct Green (s) 49.7 50.1 7.0 

Actuated g/C Ratio 0.83 0.83 0.12 

vic Ratio 0.99 1.04 0.18 

Control Delay 44.2 52.1 28.5 

Queue Delay 0.0 0.0 0.0 

Total Delay 44.2 52.1 28.5 

LOS D D G 
Approach Delay 44.2 52.1 28.5 
Approach LOS D D C 

Queue Length 50th (ft) 0 0 11 

Queue Length 95th (ft) #853 «#1095 42 

Internal Link Dist (ft) 486 689 323 

Turn Bay Length (ft) 

Base Capacity (vph) 880 1122 561 
Starvation Cap Reductn 0 0 0 

Spillback Cap Reductn 0 0 0 

Storage Cap Reductn 0 0 0 

Reduced vic Ratio 0.99 1.04 0.06 


Intersection Summary 
Cycle Length: 90 
Actuated Cycle Length: 60.2 
Control Type: Semi Act-Uncoord 
Maximum v/c Ratio: 1.04 
Intersection Signal Delay: 48.4 Intersection LOS: D 
Intersection Capacity Utilization 76.4% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 10: Pickman Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 


2016 Weekday PM Peak Hour 


11: Leggs Hill Rd & Loring Ave 11/24/2016 5:00 pm 
>~>-a~ €¢y NR CC 

Lane Configurations 4 ‘ol y - Ll 

Traffic Volume (veh/h) 774 46 164 823 12 89 

Future Volume (Veh/h) 774 46 164 823 12 89 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 

Hourly flow rate (vph) 798 47 169 848 12 92 

Pedestrians 10 10 

Lane Width (ft) 11.0 11.0 

Walking Speed (ft/s) 3.0 3.0 

Percent Blockage 1 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 922 

pX, platoon unblocked 0.44 

vC, conflicting volume 855 2004 808 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 855 2633 808 

tC, single (s) 41 6.4 6.2 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 

p0 queue free % 78 0 76 

cM capacity (veh/h) 777 9 377 

Volume Total 798 47 169 848 104 

Volume Left 0 0 169 0 12 

Volume Right 0 47 0 0 92 

cSH 1700 1700 777 ~—«:1700 65 

Volume to Capacity 0.47 0.03 0.22 0.50 1.60 

Queue Length 95th (ft) 0 0 2a 0 228 

Control Delay (s) 0.0 0.0 10.9 0.0 434.2 

Lane LOS B F 

Approach Delay (s) 0.0 1.8 434.2 

Approach LOS F 

Average Delay 23.9 

Intersection Capacity Utilization 66.0% ICU Level of Service C 

Analysis Period (min) 15 
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Route 1A-Vinnin Square Priority Corridor Study 


2016 Weekday PM Peak Hour 


12: Tedesco St & Leggs Hill Rd 11/24/2016 5:00 pm 
x 4 = & \ wt 

Movement EBL EBT WBT_ =O WBR_SBL_— SBR 

Lane Configurations ¢ b Lil 

Traffic Volume (veh/h) 133 534 436 100 112 187 

Future Volume (Veh/h) 133 534 436 100 112 187 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 

Hourly flow rate (vph) 143 574 469 108 120 201 

Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 

pX, platoon unblocked 

vC, conflicting volume 577 1383 523 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 577 1383 523 

tC, single (s) 41 ¥6,2 6.2 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 

p0 queue free % 86 19 64 

cM capacity (veh/h) 996 148 554 

Volume Total 717 577 321 

Volume Left 143 0 120 

Volume Right 0 108 201 

cSH 996 ~§=—: 1700 273 

Volume to Capacity 0.14 0.34 1.18 

Queue Length 95th (ft) 13 0 359 

Control Delay (s) 3.4 0.0 150.1 

Lane LOS A F 

Approach Delay (s) 3.4 0.0 1501 

Approach LOS F 

Average Delay 31.4 

Intersection Capacity Utilization 92.2% ICU Level of Service 

Analysis Period (min) 15 


* User Entered Value 
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Route 1A-Vinnin Square Priority Corridor Study 


45: Salem St 


tf i < 


2016 Weekday PM Peak Hour 
11/24/2016 5:00 pm 


Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Volume Total 

Volume Left 

Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 

Lane LOS 

Approach Delay (s) 
Approach LOS 


Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 


11/24/2016 
Seth 


ANA 
= + 
73 107 83 161 
73 107 83 161 
Stop Free 
0% 0% 
0.92 0.92 0.92 0.92 
79 116 90 175 
None 
660 304 351 
660 304 351 
6.4 6.2 41 
3.5 3.3 2.2 
80 84 93 
396 735-1208 
195 265 351 
79 90 0 
116 0 93 
546 1208 1700 
0.36 0.07 0.21 
40 6 0 
15.2 3.2 0.0 
C A 
15.2 3.2 0.0 
C 
47 
51.4% 
15 


4 


Bi 
237 
Free 
0% 
0.92 
258 


None 


427 


ICU Level of Service 


86 
86 


0.92 
93 
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Route 1A-Vinnin Square priority Corridor Study 2016 Saturday PM Peak Hour 
1: Paradise Rd & Ellis Rd 11/24/2016 1:00 pm 


~~ N 2 we KN TY -~mw KY 


Lane Configurations Far > rar mars 

Traffic Volume (vph) 19 7 3 0 5 1 0 465 0 1 437 1 
Future Volume (vph) 19 7 3 0 5 1 0 465 0 1 437 1 
Satd. Flow (prot) 0 1722 0 0 1759 0 0 1801 0 0 1801 0 
Fit Permitted 0.999 

Satd. Flow (perm) 0 1777 0 0 1759 0 0 1801 0 0 1799 0 
Satd. Flow (RTOR) 3 1 

Lane Group Flow (vph) 0 31 0 0 6 0 0 500 0 0 472 0 
Turn Type Perm NA NA NA Perm NA 
Protected Phases 6 2 4 8 

Permitted Phases 6 2 4 8 

Total Split (s) 16.0 16.0 16.0 16.0 36.0 36.0 36.0 36.0 

Total Lost Time (s) 6.0 6.0 6.0 6.0 

Act Effct Green (s) 7.2 6.9 38.5 38.5 

Actuated g/C Ratio 0.16 0.16 0.88 0.88 

vic Ratio 0.11 0.02 0.32 0.30 

Control Delay 19.9 20.5 6.7 6.6 

Queue Delay 0.0 0.0 0.0 0.0 

Total Delay 19.9 20.5 6.7 6.6 

LOS B G A A 
Approach Delay 19.9 20.5 6.7 6.6 
Approach LOS B C A A 

Queue Length 50th (ft) 5 1 0 0 

Queue Length 95th (ft) 36 13 291 270 

Internal Link Dist (ft) 155 218 904 594 

Turn Bay Length (ft) 

Base Capacity (vph) 444 439 1586 1584 
Starvation Cap Reductn 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 

Storage Cap Reductn 0 0 0 0 

Reduced vic Ratio 0.07 0.01 0.32 0.30 


Intersection Summary 
Cycle Length: 75 

Actuated Cycle Length: 43.7 

Control Type: Actuated-Uncoordinated 

Maximum v/c Ratio: 0.32 

Intersection Signal Delay: 7.2 Intersection LOS: A 

Intersection Capacity Utilization 43.3% ICU Level of Service A 

Analysis Period (min) 15 


Splits and Phases: 1: Paradise Rd & Ellis Rd 
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Route 1A-Vinnin Square priority Corridor Study 2016 Saturday PM Peak Hour 


2: Paradise Rd & Vinnin Ligour Dr 11/24/2016 1:00 pm 
m CA wm | 
Lane Configurations 5 rod b ¥ 4 
Traffic Volume (vph) 84 195 654 14 182 664 
Future Volume (vph) 84 195 654 14 182 664 
Satd. Flow (prot) 1296 «1160 1349 0 1296 =: 1354 
Fit Permitted 0.950 0.187 
Satd. Flow (perm) 1296 «©1160 1349 0 255 1354 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 88 203 696 0 190 692 
Turn Type Prot — pttov NA pm+pt NA 
Protected Phases 2 23 4 3 8 
Permitted Phases 8 
Total Split (s) 30.0 51.0 12.0 63.0 
Total Lost Time (s) 5.0 5.0 6.0 5.0 
Act Effct Green (s) 17.8 34.5 48.5 64.2 65.2 
Actuated g/C Ratio 0.19 0.37 0.52 0.69 0.70 
vic Ratio 0.36 0.47 0.99 0.64 0.73 
Control Delay 35.0 25.8 56.6 21.1 16.1 
Queue Delay 0.0 0.0 0.0 0.0 0.0 
Total Delay 35.0 25.8 56.6 21.1 16.1 
LOS G G E G B 
Approach Delay 28.6 56.6 17.1 
Approach LOS C E B 
Queue Length 50th (ft) 46 85 ~448 35 210 
Queue Length 95th (ft) 82 150 #662 #133 #548 
Internal Link Dist (ft) 133 759 783 
Turn Bay Length (ft) 150 
Base Capacity (vph) 348 428 703 296 949 
Starvation Cap R eductn 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced vic Ratio 0.25 0.47 0.99 0.64 0.73 


Intersection Summary 
Cycle Length: 93 
Actuated Cycle Length: 93 
Offset: 78 (84%), Referenced to phase 4:NET and 8:SWTL, Start of Green 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 0.99 
Intersection Signal Delay: 33.6 Intersection LOS: C 
Intersection Capacity Utilization 81.6% ICU Level of Service D 
Analysis Period (min) 15 
~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 2: Paradise Rd & Vinnin Ligour Dr 
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Route 1A-Vinnin Square priority Corridor Study 2016 Saturday PM Peak Hour 
3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 11/24/2016 1:00 pm 


wr» Be +f © 4 pp ye x x 





Lane Configurations 7 ¥ t = t =e a * r 


Traffic Volume (vph) 213 95 212 115 136 27 187 537 43 54 523 229 
Future Volume (vph) 213 95 212 115 136 27 187 537 43 54 523 229 
Satd. Flow (prot) 1296 = 1185 0 1296 =: 1313 0 1296 =: 1336 0 1296 = 1365 = 1151 
Fit Permitted 0.599 0.368 0.304 0.266 

Satd. Flow (perm) 817-1185 0 502 1313 0 415 ~—- 1336 0 363) 13652 1112 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 220 317 0 119 168 0 193 598 0 56 539 236 
Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA Perm 
Protected Phases 6 2 i 4 3 8 
Permitted Phases 6 2 4 8 8 
Total Split (s) 35.0 35.0 35.0 35.0 12.0 53.0 12.0 53.0 53.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 5.0 5.0 5.0 
Act Effct Green (s) 28.9 28.9 28.9 28.9 57.1 50.7 56.0 49.4 49.4 
Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.57 0.51 0.56 0.49 0.49 
vic Ratio 0.93 0.93 0.82 0.44 0.65 0.88 0.21 0.80 0.43 
Control Delay 79.8 68.9 74.5 32.9 29.0 41.2 12.5 32.7 19,9 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 79.8 68.9 74.5 32.9 29.0 41.2 12.5 32.7 19.9 
LOS E E E G G D B C B 
Approach Delay 73.4 50.1 38.2 27.7 
Approach LOS E D D C 

Queue Length 50th (ft) 133 191 69 85 54 354 14 285 96 
Queue Length 95th (ft) #275 #355 #172 148 #97 #588 30 = #485 163 
Internal Link Dist (ft) 1673 222 783 1014 

Turn Bay Length (ft) 150 500 150 150 
Base Capacity (vph) 246 357 151 395 299 676 269 674 549 
Starvation Cap R eductn 0 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 
Reduced vic Ratio 0.89 0.89 0.79 0.43 0.65 0.88 0.21 0.80 0.43 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 0 (0%), Referenced to phase 4:NETL and 8:SWTL, Start of Green, Master Intersection 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 0.93 
Intersection Signal Delay: 43.8 Intersection LOS: D 
Intersection Capacity Utilization 99.2% ICU Level of Service F 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 


Splits and Phases: 3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 
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Route 1A-Vinnin Square priority Corridor Study 2016 Saturday PM Peak Hour 
4: Paradise Rd & Vinnin St 11/24/2016 1:00 pm 
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Lane Configurations : b ke |) ; i a , sn 


Traffic Volume (vph) 22 282 72 279 367 106 42 392 303 101 438 29 
Future Volume (vph) 22 282 72 279 367 106 42 392 303 101 438 29 
Satd. Flow (prot) 1459 1476 0 1459 1523 1305 0 2891 1305 0 2856 0 
Fit Permitted 0.533 0.165 0.849 0.732 

Satd. Flow (perm) 818 1476 0 253 1523 1305 0 2467 1305 0 2110 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 23 373 0 294 386 112 0 457 319 0 598 0 
Turn Type Perm NA pm-+pt NA Perm Perm NA Perm  pm+pt NA 
Protected Phases 6 3 2 4 3 8 
Permitted Phases 6 2 2 4 4 8 

Total Split (s) 26.0 26.0 12.0 38.0 38.0 40.0 40.0 40.0 12.0 52.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 21.0 21.0 33.0 33.0 33.0 35.0 35.0 47.0 

Actuated g/C Ratio 0.23 0.23 0.37 0.37 0.37 0.39 0.39 0.52 

vic Ratio 0.12 1.08 1.58 0.69 0.23 0.48 0.63 0.52 

Control Delay 20.5 87.8 303.1 26.1 16.8 22.7 29.0 18.8 

Queue Delay 0.0 0.0 0.0 5.3 0.0 0.0 0.0 0.0 

Total Delay 20.5 87.8 303.1 31.4 16.8 22.7 29.0 18.8 

LOS C F F C B C C B 
Approach Delay 83.9 130.2 25.3 18.8 
Approach LOS F F C B 

Queue Length 50th (ft) 12 ~250 ~196 165 40 100 144 103 

Queue Length 95th (ft) ml6 m#271 m#333  =m258 m66 145 238 m158 

Internal Link Dist (ft) 529 213 344 571 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 190 344 186 558 478 959 507 1159 
Starvation Cap R eductn 0 0 0 116 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 0 0 

Reduced vic Ratio 0.12 1.08 1.58 0.87 0.23 0.48 0.63 0.52 


Intersection Summary 
Cycle Length: 90 
Actuated Cycle Length: 90 
Offset: 0 (0%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green, Master Intersection 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 1.58 
Intersection Signal Delay: 65.3 Intersection LOS: E 
Intersection Capacity Utilization 90.2% ICU Level of Service E 
Analysis Period (min) 15 
~ Volume exceeds capacity, queue is theoretically infinite. 

Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 4: Paradise Rd & Vinnin St 
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Route 1A-Vinnin Square priority Corridor Study 2016 Saturday PM Peak Hour 


5: Paradise Rd & Loring Ave 11/24/2016 1:00 pm 
Ay ~ fda¢ 
Lane Configurations 5 rid 5 + - rid 
Traffic Volume (vph) 255 32 19 494 529 233 
Future Volume (vph) 255 32 19 494 529 233 
Satd. Flow (prot) 1286 81151 1296 861354 =61365 =~: 1160 
Fit Permitted 0.950 0.284 
Satd. Flow (perm) 1286 =. 1128 388. = 1354: 1365—Ss 1123 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 280 35 21 543 581 256 
Turn Type Prot. Perm  pm+pt NA NA Perm 
Protected Phases 4 5 2 6 
Permitted Phases 4 2 6 
Total Split (s) 23.0 23.0 13.0 67.0 54.0 54.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 18.0 18.0 62.0 62.0 49.0 49.0 
Actuated g/C Ratio 0.20 0.20 0.69 0.69 0.54 0.54 
vic Ratio 1.09 0.16 0.06 0.58 0.78 0.42 
Control Delay 107.9 22.9 48 10.9 25.6 14.8 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 107.9 22.9 48 10.9 25.6 14.8 
LOS F C A B C B 
Approach Delay 98.4 10.6 22.3 
Approach LOS F B C 
Queue Length 50th (ft) ~187 21 0 83 246 81 
Queue Length 95th (ft) m#317 m32 m0 115 #411 140 
Internal Link Dist (ft) 691 571 296 
Turn Bay Length (ft) 150 
Base Capacity (vph) 257 225 348 932 743 611 
Starvation Cap R eductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 1.09 0.16 0.06 0.58 0.78 0.42 


Intersection Summary 
Cycle Length: 90 
Actuated Cycle Length: 90 
Offset: 3 (3%), Referenced to phase 2:NBTL and 6:SBT, Start of Green 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 1.09 
Intersection Signal Delay: 32.4 Intersection LOS: C 
Intersection Capacity Utilization 63.7% ICU Level of Service B 
Analysis Period (min) 15 
~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 5: Paradise Rd & Loring Ave 
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Route 1A-Vinnin Square priority Corridor Study 2016 Saturday PM Peak Hour 
6: Loring Ave & Vinnin St 11/24/2016 1:00 pm 
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Lane Configurations yy 5 b 5 + rid 5 b 

Traffic Volume (vph) 3 5 2 382 3 47 5 254 352 44 236 6 
Future Volume (vph) 3 5 2 382 3 47 5 254 352 44 236 6 
Satd. Flow (prot) 0 1543 0 1296 1126 0 1296 1354 1160 1296 1347 0 
Fit Permitted 0.968 0.751 0.596 0.356 

Satd. Flow (perm) 0 1517 0 1025 1126 0 813 1354 =. 1123 486 1347 0 
Satd. Flow (RTOR) *100 

Lane Group Flow (vph) 0 10 0 415 54 0 5 276 383 48 264 0 
Turn Type Perm NA Perm NA Perm NA Perm  pm+pt NA 
Protected Phases 6 2 4 3 8 
Permitted Phases 6 2 4 4 8 

Total Split (s) 53.0 53.0 53.0 53.0 25.0 25.0 25.0 12.0 37.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 48.0 48.0 48.0 24.8 24.8 24.8 32.0 32.0 

Actuated g/C Ratio 0.53 0.53 0.53 0.28 0.28 0.28 0.36 0.36 

vic Ratio 0.01 0.76 0.09 0.02 0.74 1.01 0.21 0.55 

Control Delay 10.0 15.7 3.3 28.0 46.4 75.8 21.6 24.7 

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total Delay 10.0 15.7 3.3 28.0 46.4 75.8 21.6 24.7 

LOS A B A C D E C C 
Approach Delay 10.0 14.3 63.2 24.2 
Approach LOS A B E C 

Queue Length 50th (ft) 3 49 4 2 154 ~215 12 69 

Queue Length 95th (ft) 10 #114 m7 11 #303 #392 35 133 

Internal Link Dist (ft) 69 529 965 691 

Turn Bay Length (ft) 150 100 150 150 

Base Capacity (vph) 809 546 600 224 372 381 235 478 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 0 0 

Reduced vic Ratio 0.01 0.76 0.09 0.02 0.74 1.01 0.20 0.55 


Intersection Summary 
Cycle Length: 90 
Actuated Cycle Length: 90 
Offset: 41 (46%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 1.01 
Intersection Signal Delay: 38.7 Intersection LOS: D 
Intersection Capacity Utilization 72.3% ICU Level of Service C 
Analysis Period (min) 15 
* User Entered Value 
~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 6: Loring Ave & Vinnin St 
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Route 1A-Vinnin Square priority Corridor Study 2016 Saturday PM Peak Hour 


7: Salem St & Vinnin St 11/24/2016 1:00 pm 
-7y ra P 
Lane Configurations 4 ‘ol f+ yj ‘ol 
Traffic Volume (vph) 505 183 146 527 185 96 
Future Volume (vph) 505 183 146 527 185 96 
Satd. Flow (prot) 1450 =: 1232 0 2714 1447 1295 
Fit Permitted 0.707 0.950 
Satd. Flow (perm) 1450 1193 0 1939 1419 1295 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 532 193 0 709 195 101 
Turn Type NA Perm  pm+pt NA Prot Prot 
Protected Phases 6 5 2 4 4 
Permitted Phases 6 2 
Total S plit (s) 59.0 59.0 12.0 71.0 19.0 19.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 66.3 66.3 66.3 13.7 13.7 
Actuated g/C Ratio 0.74 0.74 0.74 0.15 0.15 
vic Ratio 0.50 0.22 0.50 0.89 0.51 
Control Delay 7.6 5.9 6.4 76.5 45.1 
Queue Delay 2.6 0.8 0.0 0.0 0.0 
Total Delay 10.2 6.7 6.4 76.5 45.1 
LOS B A A E D 
Approach Delay 9.3 6.4 65.8 
Approach LOS A A E 
Queue Length 50th (ft) 122 39 73 110 53 
Queue Length 95th (ft) m152 m59 107 #231 105 
Internal Link Dist (ft) 213 175 1023 
Turn Bay Length (ft) 150 
Base Capacity (vph) 1068 878 1428 225 201 
Starvation Cap Reductn 400 437 0 0 0 
Spillback Cap Reductn 0 0 45 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced v/c Ratio 0.80 0.44 0.51 0.87 0.50 





Cycle Length: 90 
Actuated Cycle Length: 90 
Offset: 50 (56%), Referenced to phase 2:WBTL and 6:EBT, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.89 
Intersection Signal Delay: 17.8 Intersection LOS: B 
Intersection Capacity Utilization 80.9% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 7: Salem St & Vinnin St 
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Route 1A-Vinnin Square priority Corridor Study 2016 Saturday PM Peak Hour 


8: Swampscott Mall Driveway & Essex St 11/24/2016 1:00 pm 
-7y ra P 
Lane Configurations + rid 5 + y ‘ol 
Traffic Volume (vph) 535 284 99 575 291 140 
Future Volume (vph) 535 284 99 575 291 140 
Satd. Flow (prot) 1365 1151 1296 1354 1296 1151 
Fit Permitted 0.236 0.950 
Satd. Flow (perm) 1365 = 1112 322 1354-1296 )~=—:1151 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 575 305 106 618 313 151 
Turn Type NA Perm  pm+pt NA Prot — pttov 
Protected Phases 4 3 8 2 23 
Permitted Phases 4 8 
Total Split (s) 47.0 47.0 23.0 70.0 30.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 43.1 43.1 56.7 56.7 24.8 38.5 
Actuated g/C Ratio 0.47 0.47 0.62 0.62 0.27 0.42 
vic Ratio 0.90 0.58 0.36 0.74 0.89 0.31 
Control Delay 41.7 23.5 10.8 18.7 61.8 20.2 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 41.7 23.5 10.8 18.7 61.8 20.2 
LOS D G B B E C 
Approach Delay 35.4 17.5 48.3 
Approach LOS D B D 
Queue Length 50th (ft) 294 124 23 229 171 56 
Queue Length 95th (ft) #532 221 44 369 439 #364 113 
Internal Link Dist (ft) 1242 539 1673 
Turn Bay Length (ft) 200 100 150 
Base Capacity (vph) 642 523 391 962 354 590 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.90 0.58 0.27 0.64 0.88 0.26 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 91.6 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.90 
Intersection Signal Delay: 32.0 Intersection LOS: C 
Intersection Capacity Utilization 78.2% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 8: Swampscott Mall Driveway & Essex St 
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Route 1A-Vinnin Square priority Corridor Study 2016 Saturday PM Peak Hour 


9: Harrison Rd & Loring Ave 11/24/2016 1:00 pm 
~ 2 we NY mw 

Lane Configurations 4 ‘od y + bl 

Traffic Volume (vph) 700 120 37 826 10 15 

Future Volume (vph) 700 120 37 826 10 15 

Satd. Flow (prot) 1801 1531 1711 1801 1623 0 

Fit Permitted 0.284 0.980 

Satd. Flow (perm) 1801 1531 511 1801 1623 0 

Satd. Flow (RTOR) 

Lane Group Flow (vph) 761 130 40 898 27 0 

Turn Type NA Perm Perm NA Prot 

Protected Phases 6 2 4 9 

Permitted Phases 6 2 

Total Split (s) 55.0 55.0 55.0 55.0 20.0 25.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 44.2 44.2 44.2 44.2 9.3 

Actuated g/C Ratio 0.85 0.85 0.85 0.85 0.18 

vic Ratio 0.50 0.10 0.09 0.59 0.09 

Control Delay 7.9 5.0 6.4 9.9 28.8 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 79 5.0 6.4 9.9 28.8 

LOS A A A A ¢ 

Approach Delay 7.5 9.7 28.8 

Approach LOS A A C 

Queue Length 50th (ft) 0 0 0 0 4 

Queue Length 95th (ft) 481 64 29 #718 40 

Internal Link Dist (ft) 486 296 259 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 1575 1339 447-1575 539 

Starvation Cap Reductn 36 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 

Reduced vic Ratio 0.49 0.10 0.09 0.57 0.05 





Cycle Length: 100 
Actuated Cycle Length: 52 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.59 
Intersection Signal Delay: 8.9 Intersection LOS: A 
Intersection Capacity Utilization 58.5% ICU Level of Service B 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 9: Harrison Rd & Loring Ave 
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Route 1A-Vinnin Square priority Corridor Study 2016 Saturday PM Peak Hour 
10: Pickman Rd & Loring Ave 11/24/2016 1:00 pm 


» f | £ FA 
Lane Group NBL_NBT__SBT__SBR__NEL__—NER 09 


Lane Configurations € b hil 

Traffic Volume (vph) 10 826 800 30 35 20 
Future Volume (vph) 10 826 800 30 35 20 
Satd. Flow (prot) 0 1799 1792 0 1658 0 
Fit Permitted 0.988 0.969 

Satd. Flow (perm) 0 1779 = 1792 0 1658 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 0 909 903 0 60 0 
Turn Type Perm NA NA Prot 
Protected Phases 2 6 4 9 
Permitted Phases 2 

Total Split (s) 41.0 41.0 41.0 25.0 24.0 
Total Lost Time (s) 6.0 5.0 5.0 

Act Effct Green (s) 45.1 45.7 78 

Actuated g/C Ratio 0.75 0.76 0.13 

vic Ratio 0.68 0.66 0.28 

Control Delay 15.3 14.3 29.0 

Queue Delay 0.0 0.0 0.0 

Total Delay 15.3 14.3 29.0 

LOS B B G 

Approach Delay 15.3 14.3 29.0 
Approach LOS B B C 

Queue Length 50th (ft) 159 143 18 

Queue Length 95th (ft) #786 = #765 63 

Internal Link Dist (ft) 486 689 323 

Turn Bay Length (ft) 

Base Capacity (vph) 1330 =: 1358 563 
Starvation Cap Reductn 0 0 0 

Spillback Cap Reductn 0 0 0 

Storage Cap Reductn 0 0 0 

Reduced vic Ratio 0.68 0.66 0.11 


Intersection Summary 
Cycle Length: 90 
Actuated Cycle Length: 60.3 
Control Type: Semi Act-Uncoord 
Maximum v/c Ratio: 0.68 
Intersection Signal Delay: 15.3 Intersection LOS: B 
Intersection Capacity Utilization 65.6% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 10: Pickman Rd & Loring Ave 
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Route 1A-Vinnin Square priority Corridor Study 


2016 Saturday PM Peak Hour 


11: Leggs Hill Rd & Loring Ave 11/24/2016 1:00 pm 
~ =a £ TN FF 

Lane Configurations + rid 5 + bil 

Traffic Volume (veh/h) 722 23 79 642 16 123 

Future Volume (Veh/h) 722 23 79 642 16 123 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 

Hourly flow rate (vph) 744 24 81 662 16 127 

Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 922 

pX, platoon unblocked 0.79 

vC, conflicting volume 768 1568 744 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 768 1586 744 

tC, single (s) 41 6.4 6.2 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 

p0 queue free % 90 81 69 

cM capacity (veh/h) 846 85 415 

Volume Total 744 24 81 662 143 

Volume Left 0 0 81 0 16 

Volume Right 0 24 0 0 127 

cSH 1700 1700 846 1700 289 

Volume to Capacity 0.44 0.01 0.10 0.39 0.49 

Queue Length 95th (ft) 0 0 8 0 64 

Control Delay (s) 0.0 0.0 9.7 0.0 29.1 

Lane LOS A D 

Approach Delay (s) 0.0 1.1 29.1 

Approach LOS D 

Average Delay 3.0 

Intersection Capacity Utilization 60.9% ICU Level of Service B 

Analysis Period (min) 15 
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Route 1A-Vinnin Square priority Corridor Study 


2016 Saturday PM Peak Hour 


12: Tedesco St & Leggs Hill Rd 11/24/2016 1:00 pm 
PF _y — ®’ \ wo 

Movement EBL EBT ~OWBT OWBR_SBL SBR 

Lane Configurations € b bil 

Traffic Volume (veh/h) 60 454 620 80 75 Sil 

Future Volume (Veh/h) 60 454 620 80 75 51 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 

Hourly flow rate (vph) 65 488 667 86 81 55 

Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 

pX, platoon unblocked 

vC, conflicting volume 753 1328 710 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 753 1328 710 

tC, single (s) 41 6.4 6.2 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 

p0 queue free % 92 49 87 

cM capacity (veh/h) 857 158 434 

Volume Total 553 753 136 

Volume Left 65 0 81 

Volume Right 0 86 55 

cSH 857. ~—-1700 213 

Volume to Capacity 0.08 0.44 0.64 

Queue Length 95th (ft) 6 0 95 

Control Delay (s) 2.0 0.0 47.8 

Lane LOS A E 

Approach Delay (s) 2.0 0.0 47.8 

Approach LOS E 

Average Delay 5.3 

Intersection Capacity Utilization 82.0% ICU Level of Service 

Analysis Period (min) 15 
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Route 1A-Vinnin Square priority Corridor Study 


pox KY 
Movement SBLUSBRNEL_ NET —OSWTSWRO 


14: Paradise Rd & Norfolk Ave 


Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Volume Total 

Volume Left 

Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 

Lane LOS 

Approach Delay (s) 
Approach LOS 


Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 


11/24/2016 
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w 
Wr 
51 14 
51 14 
Stop 
0% 
0.95 0.93 
54 15 
0.89 
1015 518 
956 518 
6.4 6.2 
3.5 3.3 
79 97 
252 558 
69 484 
54 13 
15 0 
286 1018 
0.24 0.01 
23 1 
21.5 0.4 
C A 
215 0.4 
C 


df 
12447 


12 447 
Free 

0% 

0.95, 0.95, 
13 471 


None 

674 
552 
552 
41 
2.2 


1018 


552 


68 
1700 
0.32 


0.0 


55 
43.5% 
15 


b 
460 


460 
Free 
0% 
0.95, 
484 


None 


ICU Level of Service 


65 
65 


0.95 
68 


2016 Saturday PM Peak Hour 
11/24/2016 1:00 pm 
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Level of Service (LOS) Analysis 
Alternative 1 


Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour- Alternative 1 
1: Paradise Rd & Ellis Rd 11/24/2016 7:00 am 


“~ N 2 we KN TY A~Amw LK Y 
LaneGroup SEL SET —OSER_—ONWL_ NWT NWR NEL NET NER SWE SWT_SWR 


Lane Configurations Par Par rar rar 

Traffic Volume (vph) 22 45 4 15 44 7 5 417 8 5 659 31 
Future Volume (vph) 22 45 4 15 44 7 5 417 8 5 659 31 
Satd. Flow (prot) 0 1759 0 0 1756 0 0 1795 0 0 1790 0 
Fit Permitted 0.870 0.899 0.991 0.997 

Satd. Flow (perm) 0 1554 0 0 1596 0 0 1781 0 0 1784 0 
Satd. Flow (RTOR) 3 6 2 4 

Lane Group Flow (vph) 0 82 0 0 76 0 0 496 0 0 802 0 
Turn Type Perm NA Perm NA Perm NA Perm NA 
Protected Phases 6 2 4 8 

Permitted Phases 6 2 4 8 

Total Split (s) 12.0 12.0 12.0 12.0 40.0 40.0 40.0 40.0 

Total Lost Time (s) 6.0 6.0 6.0 6.0 

Act Effct Green (s) 6.5 6.5 Boll 37.1 

Actuated g/C Ratio 0.11 0.11 0.64 0.64 

vic Ratio 0.47 0.41 0.43 0.70 

Control Delay 40.2 36.5 12.1 19,3 

Queue Delay 0.0 0.0 0.0 0.0 

Total Delay 40.2 36.5 12.1 19.3 

LOS D D B B 
Approach Delay 40.2 36.5 12.1 19.3 
Approach LOS D D B B 

Queue Length 50th (ft) 23 20 57 121 

Queue Length 95th (ft) #102 #88 264 #604 

Internal Link Dist (ft) 155 218 904 626 

Turn Bay Length (ft) 

Base Capacity (vph) 176 184 1130 1132 
Starvation Cap Reductn 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 

Storage Cap Reductn 0 0 0 0 

Reduced vic Ratio 0.47 0.41 0.44 0.71 


Intersection Summary 
Cycle Length: 75 
Actuated Cycle Length: 57.8 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.70 
Intersection Signal Delay: 18.9 Intersection LOS: B 
Intersection Capacity Utilization 57.6% ICU Level of Service B 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 1: Paradise Rd & Ellis Rd 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour- Alternative 1 
2: Paradise Rd & Vinnin Ligour Dr 11/24/2016 7:00 am 


m C7 nm | # 


Lane Configurations y ‘ol b 5 + 
Traffic Volume (vph) 11 28 698 3 37 876 
Future Volume (vph) ll 28 698 3 37 876 
Satd. Flow (prot) 1496 «©1338 = 1510 0 1496 1511 
Fit Permitted 0.950 0.950 

Satd. Flow (perm) 1450 1338 1510 0 1484 1511 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 12 30 759 0 40 948 
Turn Type Prot —pttov NA Prot NA 
Protected Phases 2 23 4 3 8 
Permitted Phases 

Total Split (s) 19.0 54.0 12.0 66.0 
Total Lost Time (s) 5.0 5.0 6.0 5.0 
Act Effct Green (s) 14.0 26.0 53.8 6.0 61.0 
Actuated g/C Ratio 0.16 0.31 0.63 0.07 0.72 
vic Ratio 0.05 0.07 0.79 0.38 0.87 
Control Delay 30.7 21.7 21.6 38.8 14.5 
Queue Delay 0.0 0.0 0.0 0.0 0.0 
Total Delay 30.7 21.7 21.6 38.8 14.5 
LOS C C G D B 
Approach Delay 24.3 21.6 15.5 
Approach LOS C C B 
Queue Length 50th (ft) 5 11 318 20 204 
Queue Length 95th (ft) 20 31 #578 m26 = m#651 
Internal Link Dist (ft) 133 711 785 
Turn Bay Length (ft) 150 

Base Capacity (vph) 246 409 955 105 1084 
Starvation Cap Reductn 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced vic Ratio 0.05 0.07 0.79 0.38 0.87 





Cycle Length: 85 
Actuated Cycle Length: 85 
Offset: 4 (5%), Referenced to phase 4:NET and 8:SWT, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.87 
Intersection Signal Delay: 18.3 Intersection LOS: B 
Intersection Capacity Utilization 73.8% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 2: Paradise Rd & Vinnin Liqour Dr 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour- Alternative 1 
3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 11/24/2016 7:00 am 


wr» Be +f © 4 pp ye x x 





Lane Configurations b . b ~ hb TY + 


Traffic Volume (vph) 68 15 75 oi 4l 13 72 622 8 22 782 144 
Future Volume (vph) 68 15 75 57 41 13 72 622 8 22 782 144 
Satd. Flow (prot) 1496 =: 1283 0 1496 =: 1488 0 1496 =: 1508 0 1496 =. 1511S 1338 
Fit Permitted 0.719 0.692 0.202 0.339 

Satd. Flow (perm) 1083. = 1283 0 1045 = 1488 0 317 ~—-: 1508 0 532 1511 1297 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 75 100 0 63 59 0 80 696 0 24 864 159 
Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA Perm 
Protected Phases 6 2 7 4 3 8 
Permitted Phases 6 2 4 8 8 
Total Split (s) 14.0 14.0 14.0 14.0 11.0 60.0 11.0 60.0 60.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 5.0 5.0 5.0 
Act Effct Green (s) 8.7 8.7 8.7 8.7 64.3 60.9 62.1 57.5 57.5 
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.76 0.72 0.73 0.68 0.68 
vic Ratio 0.68 0.76 0.59 0.39 0.25 0.64 0.05 0.85 0.18 
Control Delay 68.0 73.3 60.2 43.4 44 8.6 2.6 21.9 6.4 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 68.0 73.3 60.2 43.4 44 8.6 2.6 21.9 6.4 
LOS E E E D A A A C A 
Approach Delay 71.0 52.1 8.2 19.1 
Approach LOS E D A B 

Queue Length 50th (ft) 39 53 33 30 9 100 2 337 30 
Queue Length 95th (ft) #106 = #133 #87 68 m1lg8  mi18g0 6 §©=—- #6044 56 
Internal Link Dist (ft) 1622 228 785 1110 

Turn Bay Length (ft) 150 500 150 150 
Base Capacity (vph) 114 135 110 157 322 1080 457 1021 877 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 
Reduced vic Ratio 0.66 0.74 0.57 0.38 0.25 0.64 0.05 0.85 0.18 


Intersection Summary 
Cycle Length: 85 
Actuated Cycle Length: 85 
Offset: 0 (0%), Referenced to phase 4:NETL and 8:SWTL, Start of Green, Master Intersection 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 0.85 
Intersection Signal Delay: 21.3 Intersection LOS: C 
Intersection Capacity Utilization 76.2% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour- Alternative 1 
4: Paradise Rd & Vinnin St 11/24/2016 7:00 am 


F+ry ft XA tryed a 





Lane Configurations | b . : - ve rT) St 


Traffic Volume (vph) 25 303 50 327 410 72 32 400 189 76 388 25 
Future Volume (vph) 25 303 50 327 410 72 32 400 189 76 388 25 
Satd. Flow (prot) 1496 = 1535 0 1181 1243 =: 1338 0 2979 1285 0 2936 0 
Fit Permitted 0.506 0.206 0.874 0.685 

Satd. Flow (perm) 797-1535 0 256 1243 ~—:1300 0 2614 1248 0 2028 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 27 382 0 354 444 78 0 468 205 0 529 0 
Turn Type Perm NA pm-+pt NA Perm Perm NA Perm  pm+pt NA 
Protected Phases 6 3 2 4 3 8 
Permitted Phases 6 2 2 4 4 8 

Total Split (s) 33.0 33.0 25.0 58.0 58.0 29.0 29.0 29.0 13.0 42.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 27.0 27.0 52.0 52.0 52.0 24.0 24.0 38.0 

Actuated g/C Ratio 0.27 0.27 0.52 0.52 0.52 0.24 0.24 0.38 

vic Ratio 0.13 0.92 1.12 0.69 0.12 0.75 0.69 0.62 

Control Delay 17.8 51.7 103.2 24.6 14.9 43.6 47.9 21.9 

Queue Delay 0.0 ip 0.5 24.1 0.0 0.0 0.0 0.0 

Total Delay 17.8 52.9 103.7 48.6 14.9 43.6 47.9 21.9 

LOS B D F D B D D G 
Approach Delay 50.6 67.9 44.9 21.9 
Approach LOS D E D C 

Queue Length 50th (ft) 15 254 ~196 198 26 145 119 63 

Queue Length 95th (ft) m14 m#388 m#328 8 m317 m41 205 = #215 121 

Internal Link Dist (ft) 529 213 234 571 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 223 429 317 658 689 627 299 853 
Starvation Cap R eductn 0 0 13 218 0 0 0 0 
Spillback Cap Reductn 0 7 0 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 0 0 

Reduced v/c Ratio 0.12 0.91 1.16 1.01 0.11 0.75 0.69 0.62 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 0 (0%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green, Master Intersection 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 1.12 
Intersection Signal Delay: 49.1 Intersection LOS: D 
Intersection Capacity Utilization 96.8% ICU Level of Service F 
Analysis Period (min) 15 
~ Volume exceeds capacity, queue is theoretically infinite. 

Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 4: Paradise Rd & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour- Alternative 1 


5: Paradise Rd & Loring Ave 11/24/2016 7:00 am 
Ay © fda 
Lane Configurations y ‘ol y 4 ‘ ‘ol 
Traffic Volume (vph) 263 25 9 499 456 198 
Future Volume (vph) 263 25 9 499 456 198 
Satd. Flow (prot) 1496 «1338 «=6.1496 = 1574 0S 1574 Ss 1338 
Fit Permitted 0.950 0.249 
Satd. Flow (perm) 1496 =: 1295 392 1574 «1574 ~— 1269 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 285 27 10 540 494 214 
Turn Type Prot. Perm pm+pt NA NA Perm 
Protected Phases 4 5 2 6 
Permitted Phases 4 2 6 
Total Split (s) 31.0 31.0 23.0 69.0 46.0 46.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) DDT] 22.7 67.3 67.3 41.0 41.0 
Actuated g/C Ratio 0.23 0.23 0.67 0.67 0.41 0.41 
vic Ratio 0.84 0.09 0.02 0.51 0.77 0.41 
Control Delay 33.7 21.7 7.8 19.2 34.8 24.0 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 33.7 21.7 78 19.2 34.8 24.0 
LOS C C A B C C 
Approach Delay 32.6 19.0 31.6 
Approach LOS C B C 
Queue Length 50th (ft) 51 2 1 168 265 95 
Queue Length 95th (ft) m99 m10 m4 281 399 159 
Internal Link Dist (ft) 691 571 296 
Turn Bay Length (ft) 150 
Base Capacity (vph) 388 336 498 1058 645 520 
Starvation Cap R eductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.73 0.08 0.02 0.51 0.77 0.41 


Intersection Summary 
Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 89 (89%), Referenced to phase 2:NBTL and 6:SBT, Start of Green 

Control Type: Actuated-Coordinated 

Maximum v/c Ratio: 0.84 

Intersection Signal Delay: 27.4 Intersection LOS: C 

Intersection Capacity Utilization 56.0% ICU Level of Service B 

Analysis Period (min) 15 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 5: Paradise Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour- Alternative 1 
6: Loring Ave & Vinnin St 11/24/2016 7:00 am 


wr» Be + © 4 pp ye x x 





Lane Configurations - Fi b ol oh 


j 
Traffic Volume (vph) 2 1 2 440 5 17 2 300 330 14 195 2 
Future Volume (vph) 2 1 2 440 5 17 2 300 330 14 195 2 
Satd. Flow (prot) 0 1381 0 1481 1320 0 1481 1497 1326 1481 1494 0 
Fit Permitted 0.961 0.753 0.601 0.237 
Satd. Flow (perm) 0 1355 0 1174 ~—- 1320 0 937 =1497 =: 1326 370 =: 1494 0 
Satd. Flow (RTOR) *200 
Lane Group Flow (vph) 0 7 0 570 28 0 3 389 428 18 256 0 
Turn Type Perm NA Perm NA Perm NA Perm  pm+pt NA 
Protected Phases 6 2 4 3 8 
Permitted Phases 6 2 4 4 8 
Total Split (s) 52.0 52.0 52.0 52.0 36.0 36.0 36.0 12.0 48.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 55.4 55.4 55.4 29.9 29.9 29.9 34.6 34.6 
Actuated g/C Ratio 0.55 0.55 0.55 0.30 0.30 0.30 0.35 0.35 
vic Ratio 0.01 0.88 0.04 0.01 0.87 0.80 0.09 0.50 
Control Delay 13.7 33.4 7.6 24.0 54.1 29.0 5.5 13.3 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 13.7 33.4 7.6 24.0 54.1 29.0 5.5 13.3 
LOS B C A C D C A B 
Approach Delay 13.7 32.2 40.9 12.8 
Approach LOS B C D B 
Queue Length 50th (ft) 2 340 4 1 219 128 2 128 
Queue Length 95th (ft) 9 #518 mill 7 #11 209 m3 77 
Internal Link Dist (ft) 69 529 662 691 
Turn Bay Length (ft) 150 100 150 150 
Base Capacity (vph) 750 650 731 296 473 556 205 642 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.01 0.88 0.04 0.01 0.82 0.77 0.09 0.40 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 60 (60%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.88 
Intersection Signal Delay: 33.2 Intersection LOS: C 
Intersection Capacity Utilization 61.9% ICU Level of Service B 
Analysis Period (min) 15 
* User Entered Value 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 6: Loring Ave & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour- Alternative 1 


7: Salem St & Vinnin St 11/24/2016 7:00 am 
-7y ra P 
Lane Configurations - ‘ol f+ y ‘ol 
Traffic Volume (vph) 423 151 63 654 145 68 
Future Volume (vph) 423 151 63 654 145 68 
Satd. Flow (prot) 1231 1046 0 1522 1192 1024 
Fit Permitted 0.866 0.950 
Satd. Flow (perm) 1231 993 0 1323 1177 ~=1024 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 458 163 0 716 157 74 
Turn Type NA Perm  pm+pt NA Prot Prot 
Protected Phases 6 5 2 4 4 
Permitted Phases 6 2 
Total Split (s) 58.0 58.0 13.0 71.0 29.0 29.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 12a 72.1 72.1 17.9 17.9 
Actuated g/C Ratio 0.72 0.72 0.72 0.18 0.18 
vic Ratio 0.52 0.23 0.81 0.74 0.40 
Control Delay 2.6 1.4 20.0 58.0 41.3 
Queue Delay 1.1 0.6 0.4 1.1 0.0 
Total Delay 3.7 1.9 20.4 59.1 41.3 
LOS A A C E D 
Approach Delay 3.3 20.4 53.4 
Approach LOS A c D 
Queue Length 50th (ft) 7 3 153 95 42 
Queue Length 95th (ft) m19 m7 #357 156 81 
Internal Link Dist (ft) 213 312 357 
Turn Bay Length (ft) 150 
Base Capacity (vph) 887 715 953 286 245 
Starvation Cap R eductn 223 292 0 0 0 
Spillback Cap Reductn 0 0 21 31 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced v/c Ratio 0.69 0.39 0.83 0.62 0.30 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 75 (75%), Referenced to phase 2:WBTL and 6:EBT, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.81 
Intersection Signal Delay: 18.5 Intersection LOS: B 
Intersection Capacity Utilization 101.4% ICU Level of Service G 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 7: Salem St & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour- Alternative 1 
8: Swampscott Mall Driveway & Essex St 11/24/2016 7:00 am 


— = ~~ -— *\ FF 


Lane Configurations + rid 5 + yj ‘i 
Traffic Volume (vph) 621 149 44 666 203 22 
Future Volume (vph) 621 149 44 666 203 22 
Satd. Flow (prot) 1589 1297 1510 1526 1510 1351 
Fit Permitted 0.200 0.950 

Satd. Flow (perm) 1589 =: 1238 318 =6.1526 = 1510S 1351 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 679 163 48 728 222 24 
Turn Type NA Perm  pm+pt NA Prot — pttov 
Protected Phases 4 3 8 2 23 
Permitted Phases 4 8 

Total Split (s) 47.0 47.0 11.0 58.0 22.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 33.5 33335 38.9 38.9 14.4 26.6 
Actuated g/C Ratio 0.52 0.52 0.60 0.60 0.22 0.41 
vic Ratio 0.82 0.25 0.15 0.79 0.66 0.04 
Control Delay 24.5 11.2 5.8 16.5 37.8 17.4 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 24.5 11.2 5.8 16.5 37.8 17.4 
LOS C B A B D B 
Approach Delay 21.9 15.8 35.8 
Approach LOS C B D 

Queue Length 50th (ft) 263 42 7 202 100 8 
Queue Length 95th (ft) #478 78 18 342 #197 24 
Internal Link Dist (ft) 1242 517 1622 

Turn Bay Length (ft) 200 100 150 
Base Capacity (vph) 1100 857 316 1221 444 541 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.62 0.19 0.15 0.60 0.50 0.04 


Intersection Summary 
Cycle Length: 80 
Actuated Cycle Length: 64.4 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.82 
Intersection Signal Delay: 21.2 Intersection LOS: C 
Intersection Capacity Utilization 64.1% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 8: Swampscott Mall Driveway & Essex St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour- Alternative 1 


9: Harrison Rd & Loring Ave 11/24/2016 7:00 am 
~ 2 we NY mw 

Lane Configurations 4 ‘ol y 4 bil 

Traffic Volume (vph) 680 120 37 900 15 15 

Future Volume (vph) 680 120 37 900 15 15 

Satd. Flow (prot) 1695 1501 1678 1695 1542 0 

Fit Permitted 0.277 0.976 

Satd. Flow (perm) 1695 1451 488 1695 1507 0 

Satd. Flow (RTOR) 

Lane Group Flow (vph) 776 137 42 1027 34 0 

Turn Type NA Perm Perm NA Prot 

Protected Phases 6 2 4 9 

Permitted Phases 6 2 

Total Split (s) 50.0 50.0 50.0 50.0 15.0 25.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 52.7 52.7 52.7 52.7 9.0 

Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.14 

vic Ratio 0.57 0.12 0.11 0.76 0.16 

Control Delay 14.3 8.4 10.4 20.0 34.5 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 14.3 8.4 10.4 20.0 34.5 

LOS B A B G G 

Approach Delay 13.4 19.6 34.5 

Approach LOS B B C 

Queue Length 50th (ft) 0 0 0 0 9 

Queue Length 95th (ft) #640 75 33. #956 47 

Internal Link Dist (ft) 497 268 259 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 1359 =: 1163 391 1359 254 

Starvation Cap Reductn 11 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 

Reduced vic Ratio 0.58 0.12 0.11 0.76 0.13 





Cycle Length: 90 
Actuated Cycle Length: 65.7 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.76 
Intersection Signal Delay: 17.1 Intersection LOS: B 
Intersection Capacity Utilization 64.7% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 9: Harrison Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour- Alternative 1 
10: Pickman Rd & Loring Ave 11/24/2016 7:00 am 


» f | £ FA 
Lane Group NBL _NBT__SBT_SBR__NEL__—ONER 09 


Lane Configurations d b bil 

Traffic Volume (vph) 5 939 810 12 36 11 
Future Volume (vph) 5 939 810 12 36 11 
Satd. Flow (prot) Ose w2i 0 1613 0 
Fit Permitted 0.996 0.963 

Satd. Flow (perm) 0 1724 1727 0 1613 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 0 1078 938 0 54 0 
Turn Type Perm NA NA Prot 
Protected Phases 2 6 4 9 
Permitted Phases 2 

Total Split (s) 54.0 54.0 54.0 12.0 19.0 
Total Lost Time (s) 6.0 5.0 5.0 

Act Effct Green (s) 57.7 58.3 6.8 

Actuated g/C Ratio 0.77 0.78 0.09 

vic Ratio 0.81 0.70 0.37 

Control Delay 20.2 14.9 42.2 

Queue Delay 0.7 0.0 0.0 

Total Delay 20.9 14.9 42.2 

LOS C B D 
Approach Delay 20.9 14,9 42.2 
Approach LOS C B D 

Queue Length 50th (ft) 241 157 21 

Queue Length 95th (ft) #900 #722 65 

Internal Link Dist (ft) 497 670 323 

Turn Bay Length (ft) 

Base Capacity (vph) 1329 1345 152 
Starvation Cap Reductn 66 0 0 
Spillback Cap Reductn 0 0 0 

Storage Cap Reductn 0 0 0 

Reduced vic Ratio 0.85 0.70 0.36 





Cycle Length: 85 
Actuated Cycle Length: 74.8 
Control Type: Semi Act-Uncoord 
Maximum v/c Ratio: 0.81 
Intersection Signal Delay: 18.7 Intersection LOS: B 
Intersection Capacity Utilization 70.2% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 10: Pickman Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour- Alternative 1 
11: Leggs Hill Rd & Loring Ave 11/24/2016 7:00 am 


>~>-~ €¢Ty NR CC 


Lane Configurations ‘ ‘ol y + Lil 

Traffic Volume (veh/h) 785 25 67 628 5 152 
Future Volume (Veh/h) 785 25 67 628 5 152 
Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 
Hourly flow rate (vph) 859 27 73 687 5 166 
Pedestrians 5 5 5 

Lane Width (ft) 11.0 11.0 11.0 

Walking Speed (ft/s) 3.0 3.0 3.0 

Percent Blockage 1 1 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 914 

pX, platoon unblocked 0.76 

vC, conflicting volume 891 1702 869 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 891 1765 869 
tC, single (s) 41 6.4 6.2 
tC, 2 stage (s) 

tF (5) 2.2 3.5 3.3 
p0 queue free % 90 92 52 
cM capacity (veh/h) 749 62 345 
Volume Total 859 27 73 687 171 

Volume Left 0 0 73 0 5 

Volume Right 0 27 0 0 166 

cSH 1700 1700 749 ~=—-:1700 304 

Volume to Capacity 0.51 0.02 0.10 0.40 0.56 

Queue Length 95th (ft) 0 0 8 0 81 

Control Delay (s) 0.0 0.0 10.3 0.0 31.0 

Lane LOS B D 
Approach Delay (s) 0.0 1.0 31.0 
Approach LOS D 

Average Delay Shel 

Intersection Capacity Utilization 68.4% ICU Level of Service C 
Analysis Period (min) 15 
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Route 1A-Vinnin Square Priority Corridor Study 


2040 Weekday AM Peak Hour- Alternative 1 


12: Tedesco St & Leggs Hill Rd 11/24/2016 7:00 am 
x 4 = & \ wv 

Movement EBL EBT WBT_ =O WBR_SBL_ SBR 

Lane Configurations df b 

Traffic Volume (veh/h) 162 352 617 174 73 62 

Future Volume (Veh/h) 162 352 617 174 73 62 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 

Hourly flow rate (vph) 187 406 712 201 84 72 

Pedestrians 10 10 10 

Lane Width (ft) 11.0 11.0 11.0 

Walking Speed (ft/s) 3.0 3.0 3.0 

Percent Blockage 1 1 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 

pX, platoon unblocked 

vC, conflicting volume 923 1612 832 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 923 1612 832 

tC, single (s) 41 6.4 6.2 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 

p0 queue free % 74 0 80 

cM capacity (veh/h) 724 82 358 

Volume Total 593 913 156 

Volume Left 187 0 84 

Volume Right 0 201 72 

cSH 724 ~—-1700 128 

Volume to Capacity 0.26 0.54 1.22 

Queue Length 95th (ft) 26 0 240 

Control Delay (s) 6.4 0.0 216.6 

Lane LOS A F 

Approach Delay (s) 6.4 0.0 216.6 

Approach LOS F 

Average Delay 22.6 

Intersection Capacity Utilization 94.3% ICU Level of Service 

Analysis Period (min) 15 
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Route 1A-Vinnin Square Priority Corridor Study 
14: Paradise Rd & Norfolk Ave 


2040 Weekday AM Peak Hour- Alternative 1 
11/24/2016 7:00 am 


Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Volume Total 

Volume Left 

Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 

Lane LOS 

Approach Delay (s) 
Approach LOS 


Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 


11/24/2016 
Seth 


wd fF x XY 
Wf d b 
88 28 23 428 666 145 
88 28 23 428 666 145 
Stop Free Free 
0% 0% 0% 
0.93 0.93 0.93 0.93 0.93 0.93 
99 32 26 483 752 164 
30 30 30 
11.0 11.0 11.0 
3.0 3.0 3.0 
3 3 3 
None None 
706 
0.85 
1429 894 946 
1417 894 946 
6.4 6.2 41 
3.5 3.3 2.2 
15 90 96 
116 319 703 
131 509 916 
99 26 0 
32 0 164 
138 703 1700 
0.95 0.04 0.54 
165 3 0 
126.5 1.0 0.0 
F A 
126.5 1.0 0.0 
F 
11.0 
64.4% ICU Level of Service 
15 
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Route 1A-Vinnin Square Priority Corridor Study 


49: Salem St & Sunbeam Ln 


t 


} 4 


2040 Weekday AM Peak Hour- Alternative 1 
11/24/2016 7:00 am 


Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Volume Total 

Volume Left 

Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 

Lane LOS 

Approach Delay (s) 
Approach LOS 


Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 


* User Entered Value 


11/24/2016 
Seth 


ANA 
bl 
8 63 193 
8 63 193 
Stop 
0% 
0.92 0.92 0.92 
9 72 220 
928 246 275 
928 246 275 
6.4 6.2 ¥6.4 
3.5 3.3 3.3 
96 91 71 
211 793 757 
81 462 275 
9 220 0 
72 0 59 
607 757 1700 
0.13 0.29 0.16 
11 30 0 
11.8 7.6 0.0 
B A 
11.8 7.6 0.0 
B 
33) 
51.2% 
15 


¢ 
212 


212 
Free 
0% 
0.92 
242 


None 


b 

189 52 
189 52 
Free 

0% 

0.92 0.92 
216 59 
None 

437 


ICU Level of Service 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM Peak Hour - Alternative 1 
1: Paradise Rd & Ellis Rd 11/24/2016 5:00 pm 


“XN 2 we KN TY A~Amw LK Y 
LaneGroup SEL SET —OSER_—ONWL_=sONWT_ NWR ONEL_ONET NER SWE SWT_SWR 


Lane Configurations > > rar yar 

Traffic Volume (vph) 28 20 2 1 8 2 2 625 13 5 420 15 
Future Volume (vph) 28 20 2 1 8 2 2 625 13 5 420 15 
Satd. Flow (prot) 0 1743 0 Wyse 0 0 1795 0 0 1790 0 
Fit Permitted 0.976 0.963 0.999 0.992 

Satd. Flow (perm) 0 1749 0 0 1694 0 0 1793 0 Oy 0 
Satd. Flow (RTOR) 2 2 2 3 

Lane Group Flow (vph) 0 57 0 0 12 0 0 723 0 0 497 0 
Turn Type Perm NA Perm NA Perm NA Perm NA 
Protected Phases 6 2 4 8 

Permitted Phases 6 2 4 8 

Total Split (s) 12.0 12.0 12.0 12.0 40.0 40.0 40.0 40.0 

Total Lost Time (s) 6.0 6.0 6.0 6.0 

Act Effct Green (s) 6.4 6.4 36.1 36.1 

Actuated g/C Ratio 0.13 0.13 0.74 0.74 

vic Ratio 0.24 0.05 0.54 0.38 

Control Delay 27.1 24.6 115 8.3 

Queue Delay 0.0 0.0 0.0 0.0 

Total Delay 27.1 24.6 115 8.3 

LOS C C B A 
Approach Delay 27.1 24.6 115 8.3 
Approach LOS C C B A 

Queue Length 50th (ft) 14 3 101 57 

Queue Length 95th (ft) 60 20 #515 264 

Internal Link Dist (ft) 155 218 904 626 

Turn Bay Length (ft) 

Base Capacity (vph) 233 226 1345 1333 
Starvation Cap Reductn 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 

Storage Cap Reductn 0 0 0 0 

Reduced vic Ratio 0.24 0.05 0.54 0.37 


Intersection Summary 
Cycle Length: 75 
Actuated Cycle Length: 48.7 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.54 
Intersection Signal Delay: 11.1 Intersection LOS: B 
Intersection Capacity Utilization 56.1% ICU Level of Service B 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 1: Paradise Rd & Ellis Rd 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM Peak Hour - Alternative 1 


2: Paradise Rd & Vinnin Ligour Dr 11/24/2016 5:00 pm 
m Cy”7 mw | # 
Lane Configurations 5 rid b 5 + 
Traffic Volume (vph) 99 100 722 23 145 604 
Future Volume (vph) 99 100 722 23 145 604 
Satd. Flow (prot) 1540 1378 1274 0 1215 1279 
Fit Permitted 0.950 0.188 
Satd. Flow (perm) 1540 1378 1274 0 241 ~=1279 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 108 109 815 0 159 661 
Turn Type Prot —pttov NA pm+pt NA 
Protected Phases 2 23 4 3 8 
Permitted Phases 8 
Total Split (s) 19.0 59.0 12.0 71.0 
Total Lost Time (s) 5.0 5.0 6.0 5.0 
Act Effct Green (s) LiL 24.3 55.7 67.9 68.9 
Actuated g/C Ratio 0.12 0.27 0.62 0.75 0.77 
vic Ratio 0.57 0.29 1.03 0.61 0.68 
Control Delay 48.5 27.8 61.7 15.6 6.5 
Queue Delay 0.0 0.0 0.0 0.0 0.0 
Total Delay 48.5 27.8 61.7 15.6 6.5 
LOS D C E B A 
Approach Delay 38.1 61.7 8.2 
Approach LOS D E A 
Queue Length 50th (ft) 58 48 ~517 15 71 
Queue Length 95th (ft) 108 92 #740 m40 mi144 
Internal Link Dist (ft) 133 711 783 
Turn Bay Length (ft) 150 
Base Capacity (vph) 239 349 788 260 979 
Starvation Cap Reductn 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced v/c Ratio 0.45 0.31 1.03 0.61 0.68 


Intersection Summary 
Cycle Length: 90 
Actuated Cycle Length: 90 
Offset: 70 (78%), Referenced to phase 4:NET and 8:SWTL, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 1.03 
Intersection Signal Delay: 35.3 Intersection LOS: D 
Intersection Capacity Utilization 89.8% ICU Level of Service E 
Analysis Period (min) 15 
~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 2: Paradise Rd & Vinnin Ligour Dr 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM Peak Hour - Alternative 1 
3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 11/24/2016 5:00 pm 


wr» Be +f © 4 pp ye x x 





Lane Configurations 7 t = t J * r 


Traffic Volume (vph) 196 60 182 90 87 25 181 695 60 39 494 144 
Future Volume (vph) 196 60 182 90 87 25 181 695 60 39 494 144 
Satd. Flow (prot) 1540 1389 0 1540 1552 0 1215 1234 0 1215 1254 1066 
Fit Permitted 0.672 0.356 0.427 0.119 

Satd. Flow (perm) 1089 1389 0 577 1552 0 546 1234 0 152 1254 1018 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 212 262 0 97 121 0 196 817 0 42 535 156 
Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA Perm 
Protected Phases 6 2 7 4 3 8 
Permitted Phases 6 2 4 8 8 
Total Split (s) 23.0 23.0 23.0 23.0 11.0 56.0 11.0 56.0 56.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 5.0 5.0 5.0 
Act Effct Green (s) 18.0 18.0 18.0 18.0 55.4 54.4 51.0 51.0 51.0 
Actuated g/C Ratio 0.20 0.20 0.20 0.20 0.62 0.60 0.57 0.57 0.57 
vic Ratio 0.98 0.95 0.84 0.39 0.52 1.10 0.27 0.75 0.27 
Control Delay 94.2 79.8 88.3 35.6 8.7 70.0 13.2 23.2 11.5 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 94.2 79.8 88.3 35.6 8.7 70.0 13.2 23.2 11.5 
LOS F E F D A E B C B 
Approach Delay 86.2 59.1 58.1 20.2 
Approach LOS F E E C 

Queue Length 50th (ft) 121 148 53 60 19 ~563 10 214 42 
Queue Length 95th (ft) #261 = #297 #145 113 m20 m#587 24 361 79 
Internal Link Dist (ft) 1630 222 783 1143 

Turn Bay Length (ft) 150 500 150 150 
Base Capacity (vph) 217 277 115 310 380 745 157 710 576 
Starvation Cap R eductn 0 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 
Reduced vic Ratio 0.98 0.95 0.84 0.39 0.52 1.10 0.27 0.75 0.27 


Intersection Summary 
Cycle Length: 90 
Actuated Cycle Length: 90 
Offset: 0 (0%), Referenced to phase 4:NETL and 8:SWTL, Start of Green, Master Intersection 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 1.10 
Intersection Signal Delay: 52.3 Intersection LOS: D 
Intersection Capacity Utilization 104.5% ICU Level of Service G 
Analysis Period (min) 15 
~ Volume exceeds capacity, queue is theoretically infinite. 

Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM Peak Hour - Alternative 1 
4: Paradise Rd & Vinnin St 11/24/2016 5:00 pm 


F+ry ft XA ferred a 





Lane Configurations . b + ff qt a db 


Traffic Volume (vph) 11 376 59 217 310 64 32 520 358 99 441 16 
Future Volume (vph) 11 376 59 217 310 64 32 520 358 99 441 16 
Satd. Flow (prot) 1215 1251 0 1215 1279 1088 0 2424 1088 0 2398 0 
Fit Permitted 0.555 0.187 0.884 0.601 

Satd. Flow (perm) 710 1251 0 239 1279 1073 0 2149 1069 0 1454 0 
Satd. Flow (RTOR) *100 

Lane Group Flow (vph) 12 481 0 240 343 71 0 610 396 0 614 0 
Turn Type Perm NA pm-+pt NA Perm Perm NA Perm  pm+pt NA 
Protected Phases 6 5 2 4 3 8 
Permitted Phases 6 2 2 4 4 8 

Total Split (s) 39.0 39.0 15.0 54.0 54.0 35.0 35.0 35.0 11.0 46.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 34.0 34.0 49.0 49.0 49.0 30.0 30.0 41.0 

Actuated g/C Ratio 0.34 0.34 0.49 0.49 0.49 0.30 0.30 0.41 

vic Ratio 0.05 1.13 1.12 0.55 0.14 0.95 1.02 0.94 

Control Delay 9.6 96.3 122.2 18.7 13.9 60.0 77.4 47.2 

Queue Delay 0.0 0.3 0.0 3.3 0.0 0.0 0.7 0.0 

Total Delay 9.6 96.7 122.2 22.0 13.9 60.0 78.1 47.2 

LOS A F F G B E E D 
Approach Delay 94.5 57.9 67.2 47.2 
Approach LOS F E E D 

Queue Length 50th (ft) 3 ~369 ~116 108 19 199 ~209 127 

Queue Length 95th (ft) m3 m#420 #277 190 m46 #313 #406 m#193 

Internal Link Dist (ft) 529 213 193 571 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 241 425 214 626 525 644 390 652 
Starvation Cap Reductn 0 0 0 189 0 0 0 0 
Spillback Cap Reductn 0 14 0 0 0 0 1 0 

Storage Cap Reductn 0 0 0 0 0 0 0 0 

Reduced vic Ratio 0.05 1.17 1.12 0.78 0.14 0.95 1.02 0.94 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 0 (0%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green, Master Intersection 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 1.13 
Intersection Signal Delay: 65.4 Intersection LOS: E 
Intersection Capacity Utilization 114.6% ICU Level of Service H 
Analysis Period (min) 15 
* User Entered Value 
~ Volume exceeds capacity, queue is theoretically infinite. 

Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 4: Paradise Rd & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM Peak Hour - Alternative 1 


5: Paradise Rd & Loring Ave 11/24/2016 5:00 pm 
Any < fda¢ 
Lane Configurations y ‘ol y + 4 rid 
Traffic Volume (vph) 287 24 15 573 521 289 
Future Volume (vph) 287 24 15 573 521 289 
Satd. Flow (prot) 1191 1378 1540 1588 1588 1350 
Fit Permitted 0.950 0.196 
Satd. Flow (perm) 1191 1338 318 1588 1588 1286 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 331 28 17 661 601 333 
Turn Type Prot. Perm pm+pt NA NA Perm 
Protected Phases 4 5 2 6 
Permitted Phases 4 2 6 
Total Split (s) 39.0 39.0 11.0 61.0 50.0 50.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 30.9 30.9 59.1 59.1 45.0 45.0 
Actuated g/C Ratio 0.31 0.31 0.59 0.59 0.45 0.45 
vic Ratio 0.90 0.07 0.06 0.70 0.84 0.58 
Control Delay 36.2 5.2 3.3 16.7 37.1 25.3 
Queue Delay 0.0 0.0 0.0 0.1 0.0 0.0 
Total Delay 36.2 5.2 3.3 16.8 37.1 25.3 
LOS D A A B D G 
Approach Delay 33.8 16.5 32.9 
Approach LOS C B C 
Queue Length 50th (ft) 19 1 1 109 329 153 
Queue Length 95th (ft) #338 m2 m2. mi51 #536 246 
Internal Link Dist (ft) 691 571 296 
Turn Bay Length (ft) 150 
Base Capacity (vph) 404 454 299 938 714 578 
Starvation Cap Reductn 0 0 0 20 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.82 0.06 0.06 0.72 0.84 0.58 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 99 (99%), Referenced to phase 2:NBTL and 6:SBT, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.90 
Intersection Signal Delay: 27.4 Intersection LOS: C 
Intersection Capacity Utilization 67.0% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 5: Paradise Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM Peak Hour - Alternative 1 
6: Loring Ave & Vinnin St 11/24/2016 5:00 pm 


wr» ZBeE +f © 4 pp ye x x 





Lane Configurations mary yi b 


a id i b 
Traffic Volume (vph) 2 1 2 314 6 25 7 298 440 25 292 4 
Future Volume (vph) 2 1 2 314 6 25 7 298 440 25 292 4 
Satd. Flow (prot) 0 1445 0 1215 ~=1060 0 1296 =6. 1337S: 1160) 39s 1296 )~=— 1334 0 
Fit Permitted 0.965 0.754 0.557 0.352 
Satd. Flow (perm) 0 1422 0 965 1060 0 760 = 1337. — 1105 480 1334 0 
Satd. Flow (RTOR) *200 
Lane Group Flow (vph) 0 5 0 358 36 0 8 340 502 29 338 0 
Turn Type Perm NA Perm NA Perm NA Perm  pm+pt NA 
Protected Phases 6 2 4 3 8 
Permitted Phases 6 2 4 4 8 
Total Split (s) 48.0 48.0 48.0 48.0 41.0 41.0 41.0 11.0 52.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 47.7 47.7 47.7 35.7 35.7 35.7 42.3 42.3 
Actuated g/C Ratio 0.48 0.48 0.48 0.36 0.36 0.36 0.42 0.42 
vic Ratio 0.01 0.78 0.07 0.03 0.71 0.96 0.12 0.60 
Control Delay 16.4 33.0 11.4 21.3 37.2 51.0 1.8 71 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 16.4 33.0 11.4 21.3 37.2 51.0 1.8 71 
LOS B C B G D D A A 
Approach Delay 16.4 31.0 45.2 6.7 
Approach LOS B C D A 
Queue Length 50th (ft) 2 245 15 3 184 208 1 10 
Queue Length 95th (ft) 9 m#371 m22 14 292 #432 ml 9 
Internal Link Dist (ft) 69 529 965 691 
Turn Bay Length (ft) 150 100 150 150 
Base Capacity (vph) 677 459 505 280 494 534 252 626 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 
Reduced vic Ratio 0.01 0.78 0.07 0.03 0.69 0.94 0.12 0.54 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 69 (69%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.96 
Intersection Signal Delay: 32.9 Intersection LOS: C 
Intersection Capacity Utilization 71.3% ICU Level of Service C 
Analysis Period (min) 15 
* User Entered Value 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 6: Loring Ave & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM Peak Hour - Alternative 1 


7: Salem St & Vinnin St 11/24/2016 5:00 pm 
-7y ra P 
Lane Configurations ‘ ‘ol f+ y ‘od 
Traffic Volume (vph) 648 197 70 441 121 97 
Future Volume (vph) 648 197 70 441 121 97 
Satd. Flow (prot) 1588 1378 0 2414 (1191 1088 
Fit Permitted 0.771  ~=0.950 
Satd. Flow (perm) 1588 1378 0 1874 1191 1088 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 716 218 0 564 134 107 
Turn Type NA Perm  pm+pt NA Prot Prot 
Protected Phases 6 5 2 4 4 
Permitted Phases 6 2 
Total Split (s) 65.0 65.0 11.0 76.0 24.0 24.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 74.6 74.6 74.6 15.4 15.4 
Actuated g/C Ratio 0.75 0.75 0.75 0.15 0.15 
vic Ratio 0.60 0.21 0.40 0.73 0.64 
Control Delay 2.7 1.3 6.1 62.5 56.5 
Queue Delay iL} 1.0 0.0 0.4 0.0 
Total Delay 13.9 2.3 6.1 62.9 56.5 
LOS B A A E E 
Approach Delay 11.2 6.1 60.0 
Approach LOS B A E 
Queue Length 50th (ft) 44 6 60 81 64 
Queue Length 95th (ft) m83 m13 97 143 119 
Internal Link Dist (ft) 213 175 347 
Turn Bay Length (ft) 150 
Base Capacity (vph) 1184 1028 1398 226 206 
Starvation Cap Reductn 444 586 0 0 0 
Spillback Cap Reductn 0 0 0 7 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced v/c Ratio 0.97 0.49 0.40 0.61 0.52 





Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 76 (76%), Referenced to phase 2:WBTL and 6:EBT, Start of Green 

Control Type: Actuated-Coordinated 

Maximum v/c Ratio: 0.73 

Intersection Signal Delay: 16.3 Intersection LOS: B 
Intersection Capacity Utilization 83.2% ICU Level of Service E 
Analysis Period (min) 15 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 7: Salem St & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM Peak Hour - Alternative 1 


8: Swampscott Mall Driveway & Essex St 11/24/2016 5:00 pm 
-y7y ra P 
Lane Configurations + rid 5 + y ‘ol 
Traffic Volume (vph) 693 254 66 631 259 108 
Future Volume (vph) 693 254 66 631 259 108 
Satd. Flow (prot) 1459 1240 1540 1588 1540 1378 
Fit Permitted 0.171 0.950 
Satd. Flow (perm) 1459 1240 277 ~=1588 §=6:1540 ~—s: 1378 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 782 287 75 712 292 122 
Turn Type NA Perm  pm+pt NA Prot —pttov 
Protected Phases 4 3 8 2 23 
Permitted Phases 4 8 
Total Split (s) 65.0 65.0 11.0 76.0 29.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 56.2 56.2 67.4 67.4 21.8 32.9 
Actuated g/C Ratio 0.57 0.57 0.68 0.68 0.22 0.33 
vic Ratio 0.95 0.41 0.28 0.66 0.86 0.27 
Control Delay 42.7 14.5 8.5 13.3 63.5 27.4 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 42.7 14.5 8.5 13.3 63.5 27.4 
LOS D B A B E @ 
Approach Delay 35,1 12.9 52.9 
Approach LOS D B D 
Queue Length 50th (ft) 457 101 15 251 188 59 
Queue Length 95th (ft) #7143 163 30 377 ~—s- #330 107 
Internal Link Dist (ft) 1242 509 1630 
Turn Bay Length (ft) 200 100 150 
Base Capacity (vph) 893 759 265 1150 377 448 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.88 0.38 0.28 0.62 0.77 0.27 


Intersection Summary 
Cycle Length: 105 
Actuated Cycle Length: 99.3 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.95 
Intersection Signal Delay: 30.6 Intersection LOS: C 
Intersection Capacity Utilization 76.8% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 8: Swampscott Mall Driveway & Essex St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM Peak Hour - Alternative 1 
9: Harrison Rd & Loring Ave 11/24/2016 5:00 pm 


~ 2 we NY mw 


Lane Configurations - ‘od y + bl 

Traffic Volume (vph) 972 120 37 826 10 15 
Future Volume (vph) 972 120 37 826 10 15 
Satd. Flow (prot) 1493 1218 1621 1433 1622 0 
Fit Permitted 0.149 0.981 

Satd. Flow (perm) 1493-1183 254 1433 1622 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 1109 137 42 943 28 0 
Turn Type NA Perm Perm NA Prot 
Protected Phases 6 2 4 9 
Permitted Phases 6 2 

Total Split (s) 62.0 62.0 62.0 62.0 13.0 25.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 62.5 62.5 62.5 62.5 8.3 

Actuated g/C Ratio 0.87 0.87 0.87 0.87 0.11 

vic Ratio 0.86 0.13 0.19 0.76 0.15 

Control Delay 19.4 49 9.0 14.7 37.0 

Queue Delay 0.1 0.0 0.0 0.0 0.0 

Total Delay 19.5 49 9.0 14.7 37.0 

LOS B A A B D 
Approach Delay 17.9 14.5 37.0 
Approach LOS B B D 

Queue Length 50th (ft) 0 0 0 0 10 

Queue Length 95th (ft) #1159 73 39 #951 45 

Internal Link Dist (ft) 486 296 259 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 1293 1024 220 1241 186 
Starvation Cap Reductn 5 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 

Reduced vic Ratio 0.86 0.13 0.19 0.76 0.15 





Cycle Length: 100 
Actuated Cycle Length: 72.2 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.86 
Intersection Signal Delay: 16.6 Intersection LOS: B 
Intersection Capacity Utilization 71.7% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 9: Harrison Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM Peak Hour - Alternative 1 
10: Pickman Rd & Loring Ave 11/24/2016 5:00 pm 


» f | Jt FA 
Lane Group NBL_NBT__SBT_SBR__NEL__—NER 09 


Lane Configurations d b bl 

Traffic Volume (vph) 14 786 1044 25 22 11 
Future Volume (vph) 14 786 1044 25 22 11 
Satd. Flow (prot) 0 1511 1508 0 1663 0 
Fit Permitted 0.753 0.968 

Satd. Flow (perm) 0 1139 1508 0 1663 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 0 913 1221 0 38 0 
Turn Type Perm NA NA Prot 
Protected Phases 2 6 4 9 
Permitted Phases 2 

Total Split (s) 54.0 54.0 54.0 12.0 24.0 
Total Lost Time (s) 6.0 5.0 5.0 

Act Effct Green (s) 54.0 54.3 6.8 

Actuated g/C Ratio 0.85 0.86 0.11 

vic Ratio 0.94 0.94 0.21 

Control Delay 317 27.8 33.9 

Queue Delay 0.0 0.0 0.0 

Total Delay 31.7 27.8 33.9 

LOS C C C 
Approach Delay 31.7 27.8 33.9 
Approach LOS C C C 

Queue Length 50th (ft) 0 0 11 

Queue Length 95th (ft) #931 #1179 51 

Internal Link Dist (ft) 486 689 323 

Turn Bay Length (ft) 

Base Capacity (vph) 973 = 1296 191 
Starvation Cap Reductn 0 0 0 

Spillback Cap Reductn 0 0 0 

Storage Cap Reductn 0 0 0 

Reduced vic Ratio 0.94 0.94 0.20 





Cycle Length: 90 
Actuated Cycle Length: 63.2 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.94 
Intersection Signal Delay: 29.5 Intersection LOS: C 
Intersection Capacity Utilization 72.6% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 10: Pickman Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM Peak Hour - Alternative 1 
11: Leggs Hill Rd & Loring Ave 11/24/2016 5:00 pm 


>~>-a~ €¢T NR CE 


Lane Configurations 4 ‘ol y + bil 

Traffic Volume (veh/h) 774 46 164 823 12 89 
Future Volume (Veh/h) 774 46 164 823 12 89 
Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 
Hourly flow rate (vph) 838 50 178 891 13 96 
Pedestrians 10 10 

Lane Width (ft) 11.0 11.0 

Walking Speed (ft/s) 3.0 3.0 

Percent Blockage 1 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 922 

pX, platoon unblocked 0.40 

vC, conflicting volume 898 2105 848 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 898 3026 848 
tC, single (s) 41 *6.0 *6.0 
tC, 2 stage (s) 

tF (s) 2.2 3.0 3.0 
p0 queue free % 76 0 76 
cM capacity (veh/h) 748 6 403 
Volume Total 838 50 178 891 109 

Volume Left 0 0 178 0 13 

Volume Right 0 50 0 0 96 

cSH 1700 1700 748 ~=—-:1700 47 

Volume to Capacity 0.49 0.03 0.24 0.52 2.31 

Queue Length 95th (ft) 0 0 23 0 283 

Control Delay (s) 0.0 0.0 11.3 0.0 781.6 

Lane LOS B F 
Approach Delay (s) 0.0 1.9 781.6 
Approach LOS F 

Average Delay 42.2 

Intersection Capacity Utilization 68.8% ICU Level of Service C 
Analysis Period (min) 15 


* User Entered Value 
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Route 1A-Vinnin Square Priority Corridor Study 


2040 Weekday PM Peak Hour - Alternative 1 


12: Tedesco St & Leggs Hill Rd 11/24/2016 5:00 pm 
Fy SE /.’ he ow 

Movement EBL EBT WBT_ =O WBR_SBL_— SBR 

Lane Configurations ¢ b Lil 

Traffic Volume (veh/h) 133 534 436 100 112 187 

Future Volume (Veh/h) 133 534 436 100 112 187 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 

Hourly flow rate (vph) 150 603 492 113 126 211 

Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 

pX, platoon unblocked 

vC, conflicting volume 605 1452 548 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 605 1452 548 

tC, single (s) 41 6.4 6.2 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 

p0 queue free % 85 0 61 

cM capacity (veh/h) 973 122 536 

Volume Total 753 605 337 

Volume Left 150 0 126 

Volume Right 0 113 211 

cSH 973 ~=—-1700 236 

Volume to Capacity 0.15 0.36 1.43 

Queue Length 95th (ft) 14 0 481 

Control Delay (s) 3.7 0.0 255.2 

Lane LOS A F 

Approach Delay (s) 3.7 0.0 255.2 

Approach LOS F 

Average Delay 52.4 

Intersection Capacity Utilization 96.3% ICU Level of Service 

Analysis Period (min) 15 


11/24/2016 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM Peak Hour - Alternative 1 
43: Tedesco St 11/24/2016 5:00 pm 


~_ £ Ss FF 
Movement EBT EBR WBL_ WET ONWEL NWR 


Lane Configurations b ff Lil 

Traffic Volume (veh/h) 615 139 59 564 47 52 
Future Volume (Veh/h) 615 139 59 564 47 52 
Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 
Hourly flow rate (vph) 694 157 67 637 53 59 
Pedestrians 

Lane Width (ft) 


Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 

pX, platoon unblocked 

vC, conflicting volume 851 1544 772 
vC1, stage 1 conf vol 

vC2, stage 2 conf vol 


vCu, unblocked vol 851 1544 7722 
tC, single (s) 41 6.4 6.2 
tC, 2 stage (s) 

tF (5) 2.2 3.5 3.3 
p0 queue free % 91 54 85 
cM capacity (veh/h) 788 116 399 
Volume Total 851 704 112 

Volume Left 0 67 53 

Volume Right 157 0 59 

cSH 1700 788 185 

Volume to Capacity 0.50 0.09 0.61 

Queue Length 95th (ft) 0 7 84 

Control Delay (s) 0.0 2.2 50.6 

Lane LOS A F 

Approach Delay (s) 0.0 2.2 50.6 

Approach LOS F 

Average Delay 43 

Intersection Capacity Utilization 93.5% ICU Level of Service F 
Analysis Period (min) 15 
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Route 1A-Vinnin Square Priority Corridor Study 


45: Salem St 


td < 


2040 Weekday PM Peak Hour - Alternative 1 
11/24/2016 5:00 pm 


Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Volume Total 

Volume Left 

Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 

Lane LOS 

Approach Delay (s) 
Approach LOS 


Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 


11/24/2016 
Seth 


ANA 
= + 
73 107 83 161 
73 107 83 161 
Stop Free 
0% 0% 
0.92 0.92 0.92 0.92 
83 122 95 184 
None 
693 319 368 
693 319 368 
6.4 6.2 41 
3.5 3.3 2.2 
78 83 92 
377 722 1191 
205 279 368 
83 95 0 
122 0 98 
526 1191 1700 
0.39 0.08 0.22 
46 6 0 
16.1 3.3 0.0 
C A 
16.1 3.3 0.0 
C 
5.0 
53.5% 
15 


4 


2B iii 
237 
Free 

0% 
0.92 
270 


None 


427 


ICU Level of Service 


86 
86 


0.92 
98 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour Alternative 1 
1: Paradise Rd & Ellis Rd 11/24/2016 1:00 pm 


~N 2 we N TY Aw LK OY 


Lane Configurations Par > Par hb 

Traffic Volume (vph) 19 i 3 0 5 1 0 465 0 1 437 1 
Future Volume (vph) 19 7 3 0 5 1 0 465 0 1 437 1 
Satd. Flow (prot) 0 1720 0 0 1766 0 0 1801 0 0 1801 0 
Fit Permitted 0.999 

Satd. Flow (perm) 0 1777 0 0 1766 0 0 1801 0 0 1799 0 
Satd. Flow (RTOR) 3 1 

Lane Group Flow (vph) 0 32 0 0 7 0 0 525 0 0 495 0 
Turn Type Perm NA NA NA Perm NA 
Protected Phases 6 2 4 8 
Permitted Phases 6 2 4 8 

Total Split (s) 13.0 13.0 13.0 13.0 39.0 39.0 39.0 39.0 

Total Lost Time (s) 6.0 6.0 6.0 6.0 

Act Effct Green (s) 6.9 6.7 38.9 38.9 

Actuated g/C Ratio 0.16 0.15 0.89 0.89 

vic Ratio 0.11 0.03 0.33 0.31 

Control Delay 21.1 21.6 6.2 6.0 

Queue Delay 0.0 0.0 0.0 0.0 

Total Delay 21.1 21.6 6.2 6.0 

LOS C C A A 
Approach Delay 21.1 21.6 6.2 6.0 
Approach LOS C C A A 

Queue Length 50th (ft) 5 1 0 0 

Queue Length 95th (ft) 38 14 291 269 

Internal Link Dist (ft) 155 218 904 594 

Turn Bay Length (ft) 

Base Capacity (vph) 311 308 1478 1477 
Starvation Cap Reductn 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 

Storage Cap Reductn 0 0 0 0 

Reduced vic Ratio 0.10 0.02 0.36 0.34 


Cycle Length: 75 

Actuated Cycle Length: 43.8 

Control Type: Actuated-Uncoordinated 

Maximum vic Ratio: 0.33 

Intersection Signal Delay: 6.7 Intersection LOS: A 
Intersection Capacity Utilization 44.0% ICU Level of Service A 
Analysis Period (min) 15 


Splits and Phases: 1: Paradise Rd & Ellis Rd 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour 


2: Paradise Rd & Vinnin Ligour Dr 11/24/2016 1:00 pm 
m C7 mw | # 
Lane Configurations y ‘ol b 5 + 
Traffic Volume (vph) 84 195 654 14 182 664 
Future Volume (vph) 84 195 654 14 182 664 
Satd. Flow (prot) 1296 1160 1349 0 1296 1354 
Fit Permitted 0.950 0.144 
Satd. Flow (perm) 1296 1160 1349 0 197 1354 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 92 213 730 0 199 726 
Turn Type Prot _ pttov NA pm-+pt NA 
Protected Phases 2 23 4 3 8 
Permitted Phases 8 
Total Split (s) 30.0 51.0 12.0 63.0 
Total Lost Time (s) 5.0 5.0 6.0 5.0 
Act Effct Green (s) 18.0 36.8 46.2 64.0 65.0 
Actuated g/C Ratio 0.19 0.40 0.50 0.69 0.70 
vic Ratio 0.37 0.47 1.09 0.70 0.77 
Control Delay 35.0 24.9 86.7 27.7 18.1 
Queue Delay 0.0 0.0 0.0 0.0 0.0 
Total Delay 35.0 24.9 86.7 27.7 18.1 
LOS C C F C B 
Approach Delay 27.9 86.7 20.2 
Approach LOS Cc F Cc 
Queue Length 50th (ft) 47 91 ~490 38 239 
Queue Length 95th (ft) 85 158 #708 #168 #593 
Internal Link Dist (ft) 133 759 783 
Turn Bay Length (ft) 150 
Base Capacity (vph) 348 454 670 286 946 
Starvation Cap Reductn 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced vic Ratio 0.26 0.47 1.09 0.70 0.77 


Cycle Length: 93 

Actuated Cycle Length: 93 

Offset: 0 (0%), Referenced to phase 4:NET and 8:SWTL, Start of Green 
Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.09 


Intersection Signal Delay: 46.1 Intersection LOS: D 
Intersection Capacity Utilization 84.8% ICU Level of Service E 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 2: Paradise Rd & Vinnin Liqour Dr 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour Alternative 1 
3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 11/24/2016 1:00 pm 


wr» De +f © 4 pp ye x x 





rene Confautallons . tb he ¥ . . S| 


Traffic Volume (vph) 213 95 212 115 136 27 187 537 43 54 523 229 
Future Volume (vph) 213 95 212 115 136 27 187 537 43 54 523 229 
Satd. Flow (prot) 1296 1186 0 1296 1313 0 1296 1336 0 1296 1365 1151 
Fit Permitted 0.587 0.350 0.281 0.241 

Satd. Flow (perm) 801 1186 0 478 1313 0 383 1336 0 329 1365 1112 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 231 332 0 124 176 0 202 628 0 58 566 248 
Turn Type Perm NA Perm NA pmtpt NA pmtpt NA Perm 
Protected Phases 6 2 if 4 3 8 

Permitted Phases 6 2 4 8 8 
Total Split (s) 34.0 34.0 34.0 34.0 12.0 55.0 11.0 54.0 54.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 5.0 5.0 5.0 
Act Effct Green (s) 29.3 29.3 29.3 29.3 57.5 51.1 54.8 49.0 49.0 
Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.58 0.51 0.55 0.49 0.49 
vic Ratio 0.99 0.96 0.89 0.46 0.72 0.92 0.25 0.85 0.46 
Control Delay 93.6 75.6 89.1 33.7 34.5 45.1 13.1 36.3 20.2 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 93.6 75.6 89.1 33.7 34.5 45.1 13.1 36.3 20.2 
LOS F E F C C D B D C 
Approach Delay 83.0 56.6 42.5 30.2 
Approach LOS LF E D C 

Queue Length 50th (ft) 146 208 75 92 55 371 14 302 100 
Queue Length 95th (ft) #303 #386 #189 158 #113 #615 30 = #516 169 
Internal Link Dist (ft) 1673 222 783 1077 

Turn Bay Length (ft) 150 500 150 150 
Base Capacity (vph) 234 346 139 384 285 682 238 668 544 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 
Reduced vic Ratio 0.99 0.96 0.89 0.46 0.71 0.92 0.24 0.85 0.46 


Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 0 (0%), Referenced to phase 4:NETL and 8:SWTL, Start of Green, Master Intersection 
Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.99 


Intersection Signal Delay: 48.9 Intersection LOS: D 
Intersection Capacity Utilization 103.3% ICU Level of Service G 
Analysis Period (min) 15 


# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour Alternative 1 


4: Paradise Rd & Vinnin St 11/24/2016 1:00 pm 
FA+ry rt XA ferret a 

Lane Configurations y b y ‘ ‘ol f+ ‘ol db 

Traffic Volume (vph) 22 282 72 279 367 106 42 392 303 101 438 2B) 

Future Volume (vph) 22 282 72 279 367 106 42 392 303 101 438 29 

Satd. Flow (prot) 1459 1476 0 1459 1523 1305 0 2891 1305 0 2856 0 

Fit Permitted 0.524 0.194 0.838 0.672 

Satd. Flow (perm) 804 1476 0 298 1523 1305 0 2435 1305 0 1937 0 

Satd. Flow (RTOR) 

Lane Group Flow (vph) 24 392 0 308 406 117 0 479 335 0 628 0 

Turn Type Perm NA pmtpt NA Perm = Perm NA Perm = pmt+pt NA 

Protected Phases 6 5 2 4 3 8 

Permitted Phases 6 2 2 4 4 8 

Total Split (s) 29.0 29.0 17.0 46.0 46.0 33.0 33.0 33.0 11.0 44.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 24.0 24.0 41.0 41.0 41.0 28.0 28.0 39.0 

Actuated g/C Ratio 0.27 0.27 0.46 0.46 0.46 0.31 0.31 0.43 

vic Ratio 0.11 1.00 1.06 0.59 0.20 0.63 0.83 0.70 

Control Delay 20.4 65.4 92.4 25.3 19.2 31.1 47.6 12.3 

Queue Delay 0.0 0.0 10.9 Oy) 0.0 0.0 0.0 0.1 

Total Delay 20.4 65.4 103.3 31.2 19.2 31.1 47.6 12.4 

LOS C E F C B C D B 

Approach Delay 62.8 56.2 37.9 12.4 

Approach LOS E E D B 

Queue Length 50th (ft) 12 242 ~138 180 44 122 176 35 

Queue Length 95th (ft) m1i6 m#297 #303 257 ms0 176 = #323 m65 

Internal Link Dist (ft) 529 213 261 571 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 214 393 290 693 594 757 406 900 

Starvation Cap Reductn 0 0 8 227 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 0 0 0 12 

Storage Cap Reductn 0 0 0 0 0 0 0 0 

Reduced vic Ratio 0.11 1.00 1.09 0.87 0.20 0.63 0.83 0.71 


Cycle Length: 90 

Actuated Cycle Length: 90 

Offset: 0 (0%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green, Master Intersection 
Control Type: Actuated-Coordinated 

Maximum vic Ratio: 1.06 


Intersection Signal Delay: 41.5 Intersection LOS: D 
Intersection Capacity Utilization 93.9% ICU Level of Service F 
Analysis Period (min) 15 


~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 4: Paradise Rd & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour Alternative 1 


9: Paradise Rd & Loring Ave 11/24/2016 1:00 pm 
Any s the 
Lane Configurations 5 rid 5 4 - rid 
Traffic Volume (vph) 255 32 19 494 529 233 
Future Volume (vph) 255 32 19 494 529 233 
Satd. Flow (prot) 1286 1151 1296 1354 1365 1160 
Fit Permitted 0.950 0.242 
Satd. Flow (perm) 1286 1128 330 1354 1365 1123 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 294 Sil 22 570 610 269 
Turn Type Prot Perm  pmtpt NA NA Perm 
Protected Phases 4 8) 2 6 
Permitted Phases 4 2 6 
Total Split (s) 28.0 28.0 11.0 62.0 51.0 51.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 22.3 22.3 57.7 57.7 46.0 46.0 
Actuated g/C Ratio 0.25 0.25 0.64 0.64 0.51 0.51 
vic Ratio 0.93 0.13 0.08 0.66 0.88 0.47 
Control Delay 48.7 9.6 9.8 25.3 35.6 17.6 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 48.7 9.6 9.8 25.3 35.6 17.6 
LOS D A A C D B 
Approach Delay 44.3 24.8 30.1 
Approach LOS D C C 
Queue Length 50th (ft) 109 4 5 227 291 93 
Queue Length 95th (ft) #294 m7 mi2 332 #515 162 
Internal Link Dist (ft) 691 571 296 
Turn Bay Length (ft) 150 
Base Capacity (vph) 328 288 284 868 697 573 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.90 0.13 0.08 0.66 0.88 0.47 


Cycle Length: 90 

Actuated Cycle Length: 90 

Offset: 70 (78%), Referenced to phase 2:NBTL and 6:SBT, Start of Green 
Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.93 


Intersection Signal Delay: 30.9 Intersection LOS: C 
Intersection Capacity Utilization 66.5% ICU Level of Service C 
Analysis Period (min) 15 


# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 5: Paradise Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour Alternative 1 
6: Loring Ave & Vinnin St 11/24/2016 1:00 pm 


wr» Be +f © 4 pp ye © x 


Tene Confautallons db b ds : ' . He si 





Traffic Volume (vph) 3 8) 2 382 3 47 8) 254 352 44 236 6 
Future Volume (vph) 3 5 2 382 3 47 5 254 352 44 236 6 
Satd. Flow (prot) 0 1550 0 1296 1126 0 1296 1354 1160 1296 1347 0 
Fit Permitted 0.969 0.750 0.590 0.384 

Satd. Flow (perm) 0 1522 0 1024 1126 0 805 1354 1123 524 1347 0 
Satd. Flow (RTOR) *100 

Lane Group Flow (vph) 0 11 0 436 Oi 0 6 290 402 50 276 0 
Turn Type Perm NA Perm NA Perm NA Perm = pmt+pt NA 

Protected Phases 6 2 4 3 8 
Permitted Phases 6 2 4 4 8 

Total Split (s) 47.0 47.0 47.0 47.0 32.0 32.0 32.0 11.0 43.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 44.1 44.1 44.1 29.3 29.3 29.3 35.9 35.9 

Actuated g/C Ratio 0.49 0.49 0.49 0.33 0.33 0.33 0.40 0.40 

vic Ratio 0.01 0.87 0.10 0.02 0.66 0.93 0.19 0.51 

Control Delay 13.1 26.9 44 22.7 35.6 54.0 7.3 11.6 

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total Delay 13.1 26.9 44 22.7 35.6 54.0 7.3 11.6 

LOS B C A C D D A B 
Approach Delay 13.1 24.3 46.1 11.0 
Approach LOS B C D B 

Queue Length 50th (ft) 3 215 6 2 146 180 5 27 

Queue Length 95th (ft) 12 #421 m11 11 #259 #374 m11 41 

Internal Link Dist (ft) 69 529 965 691 

Turn Bay Length (ft) 150 100 150 150 

Base Capacity (vph) 746 501 552 261 440 432 260 568 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 0 0 

Reduced vic Ratio 0.01 0.87 0.10 0.02 0.66 0.93 0.19 0.49 


Cycle Length: 90 

Actuated Cycle Length: 90 

Offset: 42 (47%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green 
Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.93 


Intersection Signal Delay: 31.3 Intersection LOS: C 
Intersection Capacity Utilization 74.5% ICU Level of Service D 
Analysis Period (min) 15 


* User Entered Value 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 6: Loring Ave & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour Alternative 1 


7: Salem St & Vinnin St 11/24/2016 1:00 pm 
-7y rr P 
Lane Configurations ‘ ‘ol f+ 5 rid 
Traffic Volume (vph) 505 183 146 527 185 96 
Future Volume (vph) 505 183 146 527 185 96 
Satd. Flow (prot) 1450 1232 0 2714 1447 1295 
Fit Permitted 0.682 0.950 
Satd. Flow (perm) 1450 1193 0 1871 1427 1295 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 558 202 0 743 204 106 
Turn Type NA Perm = pmt+pt NA Prot Prot 
Protected Phases 6 8) 2 4 4 
Permitted Phases 6 2 
Total Split (s) 54.0 54.0 11.0 65.0 25.0 25.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 63.3 63.3 63.3 16.7 16.7 
Actuated g/C Ratio 0.70 0.70 0.70 0.19 0.19 
vic Ratio 0.55 0.24 0.57 0.76 0.44 
Control Delay 4.4 2.4 9.3 52.6 37.6 
Queue Delay 1.5 0.6 0.1 0.1 0.0 
Total Delay 5.9 3.0 9.4 52.7 37.6 
LOS A A A D D 
Approach Delay oz 9.4 47.5 
Approach LOS A A D 
Queue Length 50th (ft) 91 18 98 109 53 
Queue Length 95th (ft) m164 m30 160 181 100 
Internal Link Dist (ft) 213 175 1023 
Turn Bay Length (ft) 150 
Base Capacity (vph) 1019 838 1315 321 287 
Starvation Cap Reductn 274 350 0 0 0 
Spillback Cap Reductn 0 0 48 3 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced vic Ratio 0.75 0.41 0.59 0.64 0.37 


Cycle Length: 90 

Actuated Cycle Length: 90 

Offset: 82 (91%), Referenced to phase 2:WBTL and 6:EBT, Start of Green 
Control Type: Actuated-Coordinated 

Maximum vic Ratio: 0.76 


Intersection Signal Delay: 14.1 Intersection LOS: B 
Intersection Capacity Utilization 84.3% ICU Level of Service E 
Analysis Period (min) 15 


m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 7: Salem St & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour Alternative 1 


8: Swampscott Mall Driveway & Essex St 11/24/2016 1:00 pm 
-7y rr P 
Lane Configurations 4 ‘ol y ‘ 5 rid 
Traffic Volume (vph) 535 284 gg) 575 291 140 
Future Volume (vph) 535 284 99 575 291 140 
Satd. Flow (prot) 1365 1151 1296 1354 1296 1151 
Fit Permitted 0.214 0.950 
Satd. Flow (perm) 1365 1112 292 1354 1296 1151 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 604 321 112 649 329 158 
Turn Type NA Perm = pmt+pt NA Prot _pttov 
Protected Phases 4 3 8 2 23 
Permitted Phases 4 8 
Total Split (s) 47.0 47.0 23.0 70.0 30.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 43.2 43.2 57.0 57.0 25.0 38.8 
Actuated g/C Ratio 0.47 0.47 0.62 0.62 0.27 0.42 
vic Ratio 0.94 0.61 0.41 0.77 0.93 0.33 
Control Delay 49.3 24.8 11.7 20.5 69.5 20.5 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 49.3 24.8 11.7 20.5 69.5 20.5 
LOS D C B C E C 
Approach Delay 40.8 19.2 53.6 
Approach LOS D B D 
Queue Length 50th (ft) 322 134 25 251 183 59 
Queue Length 95th (ft) #576 238 46 406 #394 119 
Internal Link Dist (ft) 1242 539 1673 
Turn Bay Length (ft) 200 100 150 
Base Capacity (vph) 640 522 377 957 352 600 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.94 0.61 0.30 0.68 0.93 0.26 


Cycle Length: 100 
Actuated Cycle Length: 92.1 
Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.94 
Intersection Signal Delay: 36.1 Intersection LOS: D 
Intersection Capacity Utilization 81.4% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 8: Swampscott Mall Driveway & Essex St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour Alternative 1 


9: Harrison Rd & Loring Ave 11/24/2016 1:00 pm 
~ 2 we NY nm 

Lane Configurations La ‘ol y + bl 

Traffic Volume (vph) 700 120 on 826 10 iS 

Future Volume (vph) 700 120 37 826 10 15 

Satd. Flow (prot) 1801 1531 1711 1801 1622 0 

Fit Permitted 0.261 0.981 

Satd. Flow (perm) 1801 1531 470 1801 1622 0 

Satd. Flow (RTOR) 

Lane Group Flow (vph) 799 137 42 943 28 0 

Turn Type NA Perm = Perm NA Prot 

Protected Phases 6 2 4 9 

Permitted Phases 6 2 

Total Split (s) 62.0 62.0 62.0 62.0 13.0 25.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 43.5 43.5 43.5 43.5 10.5 

Actuated g/C Ratio 0.86 0.86 0.86 0.86 0.21 

vic Ratio 0.52 0.10 0.10 0.61 0.08 

Control Delay 75 45 6.0 9.6 31.3 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 76 45 6.0 9.6 31.3 

LOS A A A A C 

Approach Delay 7A 9.4 31.3 

Approach LOS A A C 

Queue Length 50th (ft) 0 0 0 0 6 

Queue Length 95th (ft) 502 64 29.—s«#771 44 

Internal Link Dist (ft) 486 296 259 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 1621 1378 423 1621 337 

Starvation Cap Reductn 51 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 

Reduced vic Ratio 0.51 0.10 0.10 0.58 0.08 





Cycle Length: 100 
Actuated Cycle Length: 50.6 
Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.61 
Intersection Signal Delay: 8.6 Intersection LOS: A 
Intersection Capacity Utilization 60.6% ICU Level of Service B 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 9: Harrison Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour Alternative 1 
10: Pickman Rd_& Loring Ave 11/24/2016 1:00 pm 


» f | £ FA 
Lane Group NBL_NBT__SBT_SBR__ONELsONER 


Lane Configurations d b WF 

Traffic Volume (vph) 10 826 800 30 35 20 
Future Volume (vph) 10 826 800 30 35 20 
Satd. Flow (prot) 0 1799 1792 0 1659 0 
Fit Permitted 0.988 0.969 

Satd. Flow (perm) 0 1779 1792 0 1659 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 0 954 947 0 63 0 
Turn Type Perm NA NA Prot 

Protected Phases 2 6 4 8) 
Permitted Phases 2 

Total Split (s) 54.0 54.0 54.0 12.0 24.0 
Total Lost Time (s) 6.0 5.0 5.0 

Act Effct Green (s) 55.7 56.5 6.9 

Actuated g/C Ratio 0.75 0.76 0.09 

vic Ratio 0.71 0.69 0.41 

Control Delay 13.8 12.7 41.7 

Queue Delay 0.4 0.0 0.0 

Total Delay 14.3 12.7 41.7 

LOS B B D 

Approach Delay 14.3 12.7 41.7 
Approach LOS B B D 

Queue Length 50th (ft) 172 154 24 

Queue Length 95th (ft) #805 = #779 #77 

Internal Link Dist (ft) 486 689 323 

Turn Bay Length (ft) 

Base Capacity (vph) 1338 1367 158 
Starvation Cap Reductn 100 0 0 

Spillback Cap Reductn 0 0 0 

Storage Cap Reductn 0 0 0 

Reduced vic Ratio 0.77 0.69 0.40 





Cycle Length: 90 
Actuated Cycle Length: 74.1 
Control Type: Semi Act-Uncoord 
Maximum vic Ratio: 0.71 
Intersection Signal Delay: 14.4 Intersection LOS: B 
Intersection Capacity Utilization 68.2% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 10: Pickman Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 


2040 Saturday PM Peak Hour 


11: Leggs Hill Rd & Loring Ave 11/24/2016 1:00 pm 
>~>-a~ €T NR CC 

Lane Configurations ‘ ‘i y ‘ bil 

Traffic Volume (veh/h) 722 23 79 642 16 123 

Future Volume (Veh/h) 722 23 79 642 16 123 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 

Hourly flow rate (vph) 782 25 86 695 17 133 

Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 922 

pX, platoon unblocked 0.75 

vC, conflicting volume 807 1649 782 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 807 1697 782 

tC, single (s) 41 6.4 6.2 

tC, 2 stage (s) 

tF (5) 2.2 3.5 3.3 

p0 queue free % 89 75 66 

cM capacity (veh/h) 818 69 394 

Volume Total 782 25 86 695 150 

Volume Left 0 0 86 0 17 

Volume Right 0 25 0 0 133 

cSH 1700 1700 818 1700 256 

Volume to Capacity 0.46 0.01 0.11 0.41 0.59 

Queue Length 95th (ft) 0 0 9 0 84 

Control Delay (s) 0.0 0.0 9.9 0.0 37.1 

Lane LOS A E 

Approach Delay (s) 0.0 1.1 37.1 

Approach LOS E 

Average Delay Sh 

Intersection Capacity Utilization 63.4% ICU Level of Service B 

Analysis Period (min) 15 
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Route 1A-Vinnin Square Priority Corridor Study 


2040 Saturday PM Peak Hour 


12: Tedesco St & Leggs Hill Rd 11/24/2016 1:00 pm 
Py — ®’ \ wo 

Movement EBL EBT ~OWBT OWBR_SBL SBR 

Lane Configurations € b bil 

Traffic Volume (veh/h) 60 454 620 80 75 Sil 

Future Volume (Veh/h) 60 454 620 80 75 51 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 

Hourly flow rate (vph) 68 513 700 90 85 58 

Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 

pX, platoon unblocked 

vC, conflicting volume 790 1394 745 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 790 1394 745 

tC, single (s) 41 6.4 6.2 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 

p0 queue free % 92 41 86 

cM capacity (veh/h) 830 143 414 

Volume Total 581 790 143 

Volume Left 68 0 85 

Volume Right 0 90 58 

cSH 830 1700 195 

Volume to Capacity 0.08 0.46 0.73 

Queue Length 95th (ft) 7 0 119 

Control Delay (s) 2.1 0.0 62.0 

Lane LOS A F 

Approach Delay (s) 2.1 0.0 62.0 

Approach LOS F 

Average Delay 6.7 

Intersection Capacity Utilization 85.6% ICU Level of Service 

Analysis Period (min) 15 
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Route 1A-Vinnin Square Priority Corridor Study 
14: Paradise Rd & Norfolk Ave 


2040 Saturday PM Peak Hour 
11/24/2016 1:00 pm 


Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Volume Total 

Volume Left 

Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 

Lane LOS 

Approach Delay (s) 
Approach LOS 


Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 


11/24/2016 
Seth 


wd f x KY 
bi d b 
Sil 14 12 447 460 65 
51 14 12 447 460 65 
Stop Free Free 
0% 0% 0% 
0.95 0.93 0.95 0.95 0.95 0.95 
56 16 13 494 508 72 
None None 
674 
0.88 
1064 544 580 
1005 544 580 
6.4 6.2 41 
3.5 3.3 22 
76 97 99 
233 539 994 
72 507 580 
56 13 0 
16 0 72 
266 994 1700 
0.27 0.01 0.34 
27 1 0 
23.5 0.4 0.0 
C A 
23.5 0.4 0.0 
C 
1.6 
45.4% ICU Level of Service 
15 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour 
43: Tedesco St 11/24/2016 1:00 pm 


~_|_ ££ Ss FF 
Movement EBT EBR WBE WET ONWE NWR 


Lane Configurations b df bl 

Traffic Volume (veh/h) 483 99 39 632 51 31 
Future Volume (Veh/h) 483 99 39 632 51 31 
Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 
Hourly flow rate (vph) 545 112 44 714 58 35 
Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 


Median storage veh) 

Upstream signal (ft) 

pX, platoon unblocked 

vC, conflicting volume 657 1403 601 
vC1, stage 1 conf vol 

vC2, stage 2 conf vol 


vCu, unblocked vol 657 1403 601 
tC, single (s) 41 6.4 6.2 
tC, 2 stage (s) 

tF (5) 2.2 3.5 3.3 
p0 queue free % 95 60 93 
cM capacity (veh/h) 931 147 500 
Volume Total 657 758 93 

Volume Left 0 44 58 

Volume Right 112 0 35 

cSH 1700 931 200 

Volume to Capacity 0.39 0.05 0.47 

Queue Length 95th (ft) 0 4 56 

Control Delay (s) 0.0 1.2 37.8 

Lane LOS A E 

Approach Delay (s) 0.0 1.2 37.8 

Approach LOS E 

Average Delay 2.9 

Intersection Capacity Utilization 80.1% ICU Level of Service D 
Analysis Period (min) 15 


11/24/2016 Synchro 9 Report 
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Level of Service (LOS) Analysis 
Alternatives 2 


Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour - Alternative 2 
1: Paradise Rd & Ellis Rd 11/24/2016 7:00 am 


“~ N 2 we KN TY -~Amw LK Y 
LaneGroup SEL SET —OSER_—ONWL_ NWT NWR NEL NET NER SWE SWT_SWR 


Lane Configurations Par Par rar rar 

Traffic Volume (vph) 22 45 4 15 44 7 5 417 8 5 659 31 
Future Volume (vph) 22 45 4 15 44 7 5 417 8 5 659 31 
Satd. Flow (prot) 0 1759 0 0 1756 0 0 1795 0 0 1790 0 
Fit Permitted 0.870 0.899 0.991 0.997 

Satd. Flow (perm) 0 1554 0 0 1596 0 0 1781 0 0 1784 0 
Satd. Flow (RTOR) 3 6 2 4 

Lane Group Flow (vph) 0 82 0 0 76 0 0 496 0 0 802 0 
Turn Type Perm NA Perm NA Perm NA Perm NA 
Protected Phases 6 2 4 8 

Permitted Phases 6 2 4 8 

Total Split (s) 12.0 12.0 12.0 12.0 40.0 40.0 40.0 40.0 

Total Lost Time (s) 6.0 6.0 6.0 6.0 

Act Effct Green (s) 6.5 6.5 Boll 37.1 

Actuated g/C Ratio 0.11 0.11 0.64 0.64 

vic Ratio 0.47 0.41 0.43 0.70 

Control Delay 40.2 36.5 12.1 19,3 

Queue Delay 0.0 0.0 0.0 0.0 

Total Delay 40.2 36.5 12.1 19.3 

LOS D D B B 
Approach Delay 40.2 36.5 12.1 19.3 
Approach LOS D D B B 

Queue Length 50th (ft) 23 20 57 121 

Queue Length 95th (ft) #102 #88 264 #604 

Internal Link Dist (ft) 155 218 904 626 

Turn Bay Length (ft) 

Base Capacity (vph) 176 184 1130 1132 
Starvation Cap Reductn 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 

Storage Cap Reductn 0 0 0 0 

Reduced vic Ratio 0.47 0.41 0.44 0.71 


Intersection Summary 
Cycle Length: 75 
Actuated Cycle Length: 57.8 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.70 
Intersection Signal Delay: 18.9 Intersection LOS: B 
Intersection Capacity Utilization 57.6% ICU Level of Service B 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 1: Paradise Rd & Ellis Rd 





Fos Fo4 Eos 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour - Alternative 2 
2: Paradise Rd & Vinnin Ligour Dr 11/24/2016 7:00 am 


m C7 nm | # 
laneGroup NWL NWR NET NER SWE SWOT 


Lane Configurations y ‘ol b 1 
Traffic Volume (vph) 11 28 698 3 37 876 
Future Volume (vph) 11 28 698 3 37 876 
Satd. Flow (prot) 1496 «©1338 = 1510 0 1496 2931 
Fit Permitted 0.950 0.950 

Satd. Flow (perm) 1468 1338 1510 0 1484 2931 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 12 30 759 0 40 948 
Turn Type Prot —pttov NA Prot NA 
Protected Phases 2 23 4 3 8 
Permitted Phases 

Total Split (s) 19.0 54.0 12.0 66.0 
Total Lost Time (s) 5.0 5.0 6.0 5.0 
Act Effct Green (s) 14.0 26.0 53.8 6.0 61.0 
Actuated g/C Ratio 0.16 0.31 0.63 0.07 0.72 
vic Ratio 0.05 0.07 0.79 0.38 0.45 
Control Delay 30.7 217 21.6 41.5 6.9 
Queue Delay 0.0 0.0 0.0 0.0 0.0 
Total Delay 30.7 217 21.6 41.5 6.9 
LOS C C G D A 
Approach Delay 24.3 21.6 8.3 
Approach LOS C C A 
Queue Length 50th (ft) 5 11 318 21 74 
Queue Length 95th (ft) 20 31 #578 m43 177 
Internal Link Dist (ft) 133 351 785 
Turn Bay Length (ft) 150 

Base Capacity (vph) 246 409 955 105 =. 2103 
Starvation Cap Reductn 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced vic Ratio 0.05 0.07 0.79 0.38 0.45 





Cycle Length: 85 
Actuated Cycle Length: 85 
Offset: 69 (81%), Referenced to phase 4:NET and 8:SWT, Start of Green 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 0.79 
Intersection Signal Delay: 14.3 Intersection LOS: B 
Intersection Capacity Utilization 63.1% ICU Level of Service B 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 2: Paradise Rd & Vinnin Liqour Dr 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour - Alternative 2 
3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 11/24/2016 7:00 am 


wr» Be +f © 4 pp ye x x 


Lane Configurations y b y b yj 4b \ 4b 

Traffic Volume (vph) 68 15 7/5) oi 4l 13 72 622 8 22 782 144 
Future Volume (vph) 68 15 75 57 41 13 72 622 8 22 782 144 
Satd. Flow (prot) 1496 =: 1338 0 1496 1505 0 1496 2924 0 1496 2850 0 
Fit Permitted 0.719 0.692 0.227 0.387 

Satd. Flow (perm) 1114-1338 0 1073 1505 0 357 2924 0 608 2850 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 75 100 0 63 59 0 80 696 0 24 = 1023 0 
Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA 
Protected Phases 6 2 7 4 3 8 
Permitted Phases 6 2 4 8 

Total Split (s) 20.0 20.0 20.0 20.0 11.0 54.0 11.0 54.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 5.0 5.0 

Act Effct Green (s) itil 3} ital 3} 11.1 itil al 64.3 61.8 61.5 57.8 

Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.76 0.73 0.72 0.68 

vic Ratio 0.51 0.56 0.45 0.30 0.23 0.33 0.05 0.53 

Control Delay 45.6 46.3 43.4 36.0 1.7 1.6 3.8 10.8 

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total Delay 45.6 46.3 43.4 36.0 17 1.6 3.8 10.8 

LOS D D D D A A A B 
Approach Delay 46.0 39.8 1.6 10.7 
Approach LOS D D A B 

Queue Length 50th (ft) 38 51 31 29 2 11 3 159 

Queue Length 95th (ft) 78 96 68 62 m3 m20 9 236 

Internal Link Dist (ft) 1622 228 785 1423 

Turn Bay Length (ft) 150 500 150 

Base Capacity (vph) 196 236 189 265 356 =. 2126 503 =: 1938 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 0 0 

Reduced v/c Ratio 0.38 0.42 0.33 0.22 0.22 0.33 0.05 0.53 


Intersection Summary 
Cycle Length: 85 

Actuated Cycle Length: 85 

Offset: 0 (0%), Referenced to phase 4:NETL and 8:SWTL, Start of Green, Master Intersection 

Control Type: Actuated-Coordinated 

Maximum v/c Ratio: 0.56 

Intersection Signal Delay: 11.9 Intersection LOS: B 

Intersection Capacity Utilization 59.0% ICU Level of Service B 

Analysis Period (min) 15 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour - Alternative 2 
4: Paradise Rd & Vinnin St 11/24/2016 7:00 am 


FA +r ft Xa tryed a 





Lane Configurations | b . : - ve rT) Set 


Traffic Volume (vph) 25 303 50 327 410 72 32 400 189 76 388 25 
Future Volume (vph) 25 303 50 327 410 72 32 400 189 76 388 25 
Satd. Flow (prot) 1496 = 1535 0 1181 1243-1338 0 2979 1285 0 2936 0 
Fit Permitted 0.506 0.197 0.873 0.656 

Satd. Flow (perm) 797-1535 0 245 1243 = 1300 0 2611 1248 0 1942 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 27 382 0 354 444 78 0 468 205 0 529 0 
Turn Type Perm NA pm-+pt NA Perm Perm NA Perm  pm+pt NA 
Protected Phases 6 3 2 4 3 8 
Permitted Phases 6 2 2 4 4 8 

Total Split (s) 32.0 32.0 30.0 62.0 62.0 27.0 27.0 27.0 11.0 38.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 26.4 26.4 56.4 56.4 56.4 22.0 22.0 33.6 

Actuated g/C Ratio 0.26 0.26 0.56 0.56 0.56 0.22 0.22 0.34 

vic Ratio 0.13 0.94 0.95 0.63 0.11 0.82 0.75 0.74 

Control Delay 27.9 62.7 49.5 15.0 8.5 49.9 54.8 21.2 

Queue Delay 0.0 0.0 iT 6.1 0.0 0.0 0.0 0.0 

Total Delay 27.9 62.7 51.2 21.1 8.5 49.9 54.8 21.2 

LOS C E D C A D D G 
Approach Delay 60.4 32.2 51.4 21.2 
Approach LOS E C D C 

Queue Length 50th (ft) 16 255 147 135 16 150 123 41 

Queue Length 95th (ft) m22 m#381 m#298 m223 m24 #229 #232 98 

Internal Link Dist (ft) 529 213 1423 571 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 215 414 372 708 741 574 274 718 
Starvation Cap R eductn 0 0 4 207 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 0 0 

Reduced vic Ratio 0.13 0.92 0.96 0.89 0.11 0.82 0.75 0.74 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 0 (0%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green, Master Intersection 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 0.95 
Intersection Signal Delay: 39.7 Intersection LOS: D 
Intersection Capacity Utilization 96.8% ICU Level of Service F 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 4: Paradise Rd & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour - Alternative 2 


5: Paradise Rd & Loring Ave 11/24/2016 7:00 am 
Ay © fda 
Lane Configurations y ‘ol y 4 ‘ ‘ol 
Traffic Volume (vph) 263 25 9 499 456 198 
Future Volume (vph) 263 25 9 499 456 198 
Satd. Flow (prot) 1496 «1338 «=6.1496 = 1574 0S 1574 Ss 1338 
Fit Permitted 0.950 0.249 
Satd. Flow (perm) 1496 =: 1295 392 1574 1574 = 1269 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 285 27 10 540 494 214 
Turn Type Prot. Perm pm+pt NA NA Perm 
Protected Phases 4 5 2 6 
Permitted Phases 4 2 6 
Total Split (s) 31.0 31.0 23.0 69.0 46.0 46.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) DDT] 22.7 67.3 67.3 41.0 41.0 
Actuated g/C Ratio 0.23 0.23 0.67 0.67 0.41 0.41 
vic Ratio 0.84 0.09 0.02 0.51 0.77 0.41 
Control Delay 22.0 5.0 13.0 24.8 34.8 24.0 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 22.0 5.0 13.0 24.8 34.8 24.0 
LOS C A B C C C 
Approach Delay 20.6 24.6 31.6 
Approach LOS C C C 
Queue Length 50th (ft) 170 5 2 235 265 95 
Queue Length 95th (ft) m17 m2 m6 m328 399 159 
Internal Link Dist (ft) 691 571 296 
Turn Bay Length (ft) 150 
Base Capacity (vph) 388 336 498 1058 645 520 
Starvation Cap R eductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.73 0.08 0.02 0.51 0.77 0.41 


Intersection Summary 
Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 83 (83%), Referenced to phase 2:NBTL and 6:SBT, Start of Green 

Control Type: Actuated-Coordinated 

Maximum v/c Ratio: 0.84 

Intersection Signal Delay: 26.9 Intersection LOS: C 

Intersection Capacity Utilization 56.0% ICU Level of Service B 

Analysis Period (min) 15 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 5: Paradise Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour - Alternative 2 
6: Loring Ave & Vinnin St 11/24/2016 7:00 am 


wr» Be +f © 4 pp ye x x 





Lane Configurations & 5 b b 


bi 4 qf ¥j 
Traffic Volume (vph) 2 1 2 440 5 17 2 300 330 14 195 2 
Future Volume (vph) 2 1 2 440 5 17 2 300 330 14 195 2 
Satd. Flow (prot) 0 1381 0 1481 1320 0 1481 1497 1326 1481 1494 0 
Fit Permitted 0.961 0.753 0.601 0.242 
Satd. Flow (perm) 0 1355 0 1174 = 1320 0 937 1497 1326 377 1494 0 
Satd. Flow (RTOR) 200 
Lane Group Flow (vph) 0 7 0 570 28 0 3 389 428 18 256 0 
Turn Type Perm NA Perm NA Perm NA Perm  pm+pt NA 
Protected Phases 6 2 4 3 8 
Permitted Phases 6 2 4 4 8 
Total Split (s) 57.0 57.0 57.0 57.0 32.0 32.0 32.0 11.0 43.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) po po bo 30.3 30.3 30.3 34.7 34.7 
Actuated g/C Ratio 0.55 0.55 0.55 0.30 0.30 0.30 0.35 0.35 
vic Ratio 0.01 0.88 0.04 0.01 0.86 0.79 0.09 0.49 
Control Delay 11.7 27.8 5.2 26.5 53.3 29.2 7.2 11.8 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay li? 27.8 5.2 26.5 53.3 29.2 7.2 11.8 
LOS B C A C D C A B 
Approach Delay 11.7 26.7 40.6 11.5 
Approach LOS B C D B 
Queue Length 50th (ft) 2 331 4 1 209 122 2 31 
Queue Length 95th (ft) 8 #465 m6 8 #861 #232 m5 37 
Internal Link Dist (ft) 69 529 662 691 
Turn Bay Length (ft) 150 100 150 150 
Base Capacity (vph) 748 648 729 284 454 541 197 567 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 
Reduced vic Ratio 0.01 0.88 0.04 0.01 0.86 0.79 0.09 0.45 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 43 (43%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.88 
Intersection Signal Delay: 30.9 Intersection LOS: C 
Intersection Capacity Utilization 61.9% ICU Level of Service B 
Analysis Period (min) 15 
* User Entered Value 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 6: Loring Ave & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour - Alternative 2 


7: Salem St & Vinnin St 11/24/2016 7:00 am 
-7y ra P 
Lane Configurations + rid d+ y ‘ol 
Traffic Volume (vph) 423 151 63 654 145 68 
Future Volume (vph) 423 151 63 654 145 68 
Satd. Flow (prot) 1231 1046 0 1522 1192 1024 
Fit Permitted 0.866 0.950 
Satd. Flow (perm) 1231 994 0 1322 1173 1024 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 458 163 0 716 157 74 
Turn Type NA Perm  pm+pt NA Prot Prot 
Protected Phases 6 5 2 4 4 
Permitted Phases 6 2 
Total Split (s) 65.0 65.0 11.0 76.0 24.0 24.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 73.3 73.3 73.3 16.7 16.7 
Actuated g/C Ratio 0.73 0.73 0.73 0.17 0.17 
vic Ratio 0.51 0.22 0.80 0.79 0.44 
Control Delay 74 46 17.7 66.8 44.9 
Queue Delay 2.8 0.7 0.5 0.0 0.0 
Total Delay 10.2 5.3 18.2 66.8 44.9 
LOS B A B E D 
Approach Delay 8.9 18.2 59.8 
Approach LOS A B E 
Queue Length 50th (ft) 148 41 156 95 42 
Queue Length 95th (ft) m177 m42 #288 #186 87 
Internal Link Dist (ft) 213 312 357 
Turn Bay Length (ft) 150 
Base Capacity (vph) 902 728 969 226 194 
Starvation Cap Reductn 324 319 0 0 0 
Spillback Cap Reductn 0 0 33 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced v/c Ratio 0.79 0.40 0.83 0.69 0.38 





Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 31 (31%), Referenced to phase 2:WBTL and 6:EBT, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.80 
Intersection Signal Delay: 20.6 Intersection LOS: C 
Intersection Capacity Utilization 101.4% ICU Level of Service G 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 7: Salem St & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour - Alternative 2 
8: Swampscott Mall Driveway & Essex St 11/24/2016 7:00 am 


— = ~-« -— *\ FF 


Lane Configurations + rid 5 + yj ‘i 
Traffic Volume (vph) 621 149 44 666 203 22 
Future Volume (vph) 621 149 44 666 203 22 
Satd. Flow (prot) 1589 1297 1510 1526 1510 1351 
Fit Permitted 0.200 0.950 

Satd. Flow (perm) 1589 =: 1238 318 =6.1526 = 1510S 1351 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 679 163 48 728 222 24 
Turn Type NA Perm  pm+pt NA Prot — pttov 
Protected Phases 4 3 8 2 23 
Permitted Phases 4 8 

Total Split (s) 47.0 47.0 11.0 58.0 22.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 33.5 33335 38.9 38.9 14.4 26.6 
Actuated g/C Ratio 0.52 0.52 0.60 0.60 0.22 0.41 
vic Ratio 0.82 0.25 0.15 0.79 0.66 0.04 
Control Delay 24.5 11.2 5.8 16.5 37.8 17.4 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 24.5 11.2 5.8 16.5 37.8 17.4 
LOS C B A B D B 
Approach Delay 21.9 15.8 35.8 
Approach LOS C B D 

Queue Length 50th (ft) 263 42 7 202 100 8 
Queue Length 95th (ft) #478 78 18 342 #197 24 
Internal Link Dist (ft) 1242 517 1622 

Turn Bay Length (ft) 200 100 150 
Base Capacity (vph) 1100 857 316 1221 444 541 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.62 0.19 0.15 0.60 0.50 0.04 


Intersection Summary 
Cycle Length: 80 
Actuated Cycle Length: 64.4 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.82 
Intersection Signal Delay: 21.2 Intersection LOS: C 
Intersection Capacity Utilization 64.1% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 8: Swampscott Mall Driveway & Essex St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour - Alternative 2 


9: Harrison Rd & Loring Ave 11/24/2016 7:00 am 
~ 2 we NY mw 

Lane Configurations ‘ ‘od y 4 bl 

Traffic Volume (vph) 680 120 37 900 15 15 

Future Volume (vph) 680 120 37 900 15 15 

Satd. Flow (prot) 1695 1501 1678 1695 1530 0 

Fit Permitted 0.282 0.976 

Satd. Flow (perm) 1695 = 1452 497 = 1695. =: 1487 0 

Satd. Flow (RTOR) 

Lane Group Flow (vph) 776 137 42 1027 34 0 

Turn Type NA Perm Perm NA Prot 

Protected Phases 6 2 4 9 

Permitted Phases 6 2 

Total Split (s) 52.0 52.0 52.0 52.0 13.0 25.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 54.4 54.4 54.4 54.4 8.6 

Actuated g/C Ratio 0.81 0.81 0.81 0.81 0.13 

vic Ratio 0.57 0.12 0.10 0.75 0.17 

Control Delay 13.4 78 9.6 19.1 36.2 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 13.4 7.8 9.6 19.1 36.2 

LOS B A A B D 

Approach Delay 12.6 18.8 36.2 

Approach LOS B B D 

Queue Length 50th (ft) 0 0 0 0 9 

Queue Length 95th (ft) #617 iil 31 #934 48 

Internal Link Dist (ft) 497 268 259 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 1371 1174 402 1371 195 

Starvation Cap Reductn 17 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 

Reduced vic Ratio 0.57 0.12 0.10 0.75 0.17 





Cycle Length: 90 
Actuated Cycle Length: 67.2 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.75 
Intersection Signal Delay: 16.3 Intersection LOS: B 
Intersection Capacity Utilization 64.7% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 9: Harrison Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour - Alternative 2 
10: Pickman Rd & Loring Ave 11/24/2016 7:00 am 


» f | £ FA 
Lane Group NBL _NBT__SBT_SBR__NEL__—ONER 09 


Lane Configurations d b bil 

Traffic Volume (vph) 5 939 810 12 36 11 
Future Volume (vph) 5 939 810 12 36 11 
Satd. Flow (prot) Ose w2i 0 1613 0 
Fit Permitted 0.996 0.963 

Satd. Flow (perm) 0 1724 1727 0 1613 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 0 1078 938 0 54 0 
Turn Type Perm NA NA Prot 
Protected Phases 2 6 4 9 
Permitted Phases 2 

Total Split (s) 54.0 54.0 54.0 12.0 19.0 
Total Lost Time (s) 6.0 5.0 5.0 

Act Effct Green (s) 57.7 58.3 6.8 

Actuated g/C Ratio 0.77 0.78 0.09 

vic Ratio 0.81 0.70 0.37 

Control Delay 20.2 14.9 42.2 

Queue Delay 0.7 0.0 0.0 

Total Delay 20.9 14.9 42.2 

LOS C B D 
Approach Delay 20.9 14,9 42.2 
Approach LOS C B D 

Queue Length 50th (ft) 241 157 21 

Queue Length 95th (ft) #900 #722 65 

Internal Link Dist (ft) 497 670 323 

Turn Bay Length (ft) 

Base Capacity (vph) 1329 1345 152 
Starvation Cap Reductn 66 0 0 
Spillback Cap Reductn 0 0 0 

Storage Cap Reductn 0 0 0 

Reduced vic Ratio 0.85 0.70 0.36 





Cycle Length: 85 
Actuated Cycle Length: 74.8 
Control Type: Semi Act-Uncoord 
Maximum v/c Ratio: 0.81 
Intersection Signal Delay: 18.7 Intersection LOS: B 
Intersection Capacity Utilization 70.2% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 10: Pickman Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour - Alternative 2 
11: Leggs Hill Rd & Loring Ave 11/24/2016 7:00 am 


>~>-a~ €¢T NR CC 


Lane Configurations ‘ ‘ol y + Lil 

Traffic Volume (veh/h) 785 25 67 628 5 152 
Future Volume (Veh/h) 785 25 67 628 5 152 
Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 
Hourly flow rate (vph) 859 27 73 687 5 166 
Pedestrians 5 5 5 

Lane Width (ft) 11.0 11.0 11.0 

Walking Speed (ft/s) 3.0 3.0 3.0 

Percent Blockage 1 1 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 914 

pX, platoon unblocked 0.77 

vC, conflicting volume 891 1702 869 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 891 1763 869 
tC, single (s) 41 6.4 6.2 
tC, 2 stage (s) 

tF (5) 2.2 3.5 3.3 
p0 queue free % 90 92 52 
cM capacity (veh/h) 749 63 345 
Volume Total 859 27 73 687 171 

Volume Left 0 0 73 0 5 

Volume Right 0 27 0 0 166 

cSH 1700 1700 749 ~=—-:1700 305 

Volume to Capacity 0.51 0.02 0.10 0.40 0.56 

Queue Length 95th (ft) 0 0 8 0 80 

Control Delay (s) 0.0 0.0 10.3 0.0 30.9 

Lane LOS B D 
Approach Delay (s) 0.0 1.0 30.9 
Approach LOS D 

Average Delay 3.3 

Intersection Capacity Utilization 68.4% ICU Level of Service C 
Analysis Period (min) 15 
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Route 1A-Vinnin Square Priority Corridor Study 


2040 Weekday AM Peak Hour - Alternative 2 


12: Tedesco St & Leggs Hill Rd 11/24/2016 7:00 am 
x 4 = & \ wv 

Movement EBL EBT WBT_ =O WBR_SBL_ SBR 

Lane Configurations df b 

Traffic Volume (veh/h) 162 352 617 174 73 62 

Future Volume (Veh/h) 162 352 617 174 73 62 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 

Hourly flow rate (vph) 187 406 712 201 84 72 

Pedestrians 10 10 10 

Lane Width (ft) 11.0 11.0 11.0 

Walking Speed (ft/s) 3.0 3.0 3.0 

Percent Blockage 1 1 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 

pX, platoon unblocked 

vC, conflicting volume 923 1612 832 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 923 1612 832 

tC, single (s) 41 6.4 6.2 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 

p0 queue free % 74 0 80 

cM capacity (veh/h) 724 82 358 

Volume Total 593 913 156 

Volume Left 187 0 84 

Volume Right 0 201 72 

cSH 724 ~—-1700 128 

Volume to Capacity 0.26 0.54 1.22 

Queue Length 95th (ft) 26 0 240 

Control Delay (s) 6.4 0.0 216.6 

Lane LOS A F 

Approach Delay (s) 6.4 0.0 216.6 

Approach LOS F 

Average Delay 22.6 

Intersection Capacity Utilization 94.3% ICU Level of Service 

Analysis Period (min) 15 
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Route 1A-Vinnin Square Priority Corridor Study 
14: Paradise Rd & Norfolk Ave 


2040 Weekday AM Peak Hour - Alternative 2 
11/24/2016 7:00 am 


Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Volume Total 

Volume Left 

Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 

Lane LOS 

Approach Delay (s) 
Approach LOS 


Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 


11/24/2016 
Seth 


wd fF x Ke YY 
Wf d b 
88 28 23 428 666 145 
88 28 23 428 666 145 
Stop Free Free 
0% 0% 0% 
0.93 0.93 0.93 0.93 0.93 0.93 
99 32 26 483 752 164 
30 30 30 
11.0 11.0 11.0 
3.0 3.0 3.0 
3 3 3 
None None 
706 
0.85 
1429 894 946 
1417 894 946 
6.4 6.2 41 
3.5 3.3 2.2 
15 90 96 
116 319 703 
131 509 916 
99 26 0 
32 0 164 
138 703 1700 
0.95 0.04 0.54 
165 3 0 
126.5 1.0 0.0 
F A 
126.5 1.0 0.0 
F 
11.0 
64.4% ICU Level of Service 
15 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday AM Peak Hour - Alternative 2 
43: Tedesco St 11/24/2016 7:00 am 


>~-m»ct-nr 
Movement EBT OBR WBE WT ONWL NWR 


Lane Configurations b d hl 

Traffic Volume (veh/h) 438 71 32 647 73 76 
Future Volume (Veh/h) 438 71 32 647 73 76 
Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 
Hourly flow rate (vph) 505 89 37 747 84 88 
Pedestrians 10 10 10 

Lane Width (ft) 11.0 11.0 11.0 

Walking Speed (ft/s) 3.0 3.0 3.0 

Percent Blockage 1 1 1 

Right turn flare (veh) 

Median type None None 


Median storage veh) 

Upstream signal (ft) 

pX, platoon unblocked 

vC, conflicting volume 604 1390 570 
vC1, stage 1 conf vol 

vC2, stage 2 conf vol 


vCu, unblocked vol 604 1390 570 
tC, single (s) ¥6,2 6.4 6.2 
tC, 2 stage (s) 

tF (s) *3.3 3.5 3.3 
p0 queue free % 93 41 83 
cM capacity (veh/h) 497 142 511 
Volume Total 594 784 172 

Volume Left 0 37 84 

Volume Right 89 0 88 

cSH 1700 497 225 

Volume to Capacity 0.35 0.07 0.76 

Queue Length 95th (ft) 0 6 134 

Control Delay (s) 0.0 2.2 58.9 

Lane LOS A F 

Approach Delay (s) 0.0 2.2 58.9 

Approach LOS F 

Average Delay dell 

Intersection Capacity Utilization 80.5% ICU Level of Service D 
Analysis Period (min) 15 


* User Entered Value 
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Route 1A-Vinnin Square Priority Corridor Study 


49: Salem St & Sunbeam Ln 


+ 


} 4 


2040 Weekday AM Peak Hour - Alternative 2 
11/24/2016 7:00 am 


Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Volume Total 

Volume Left 

Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 

Lane LOS 

Approach Delay (s) 
Approach LOS 


Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 


* User Entered Value 


11/24/2016 
Seth 


ANA 
bl 
8 63 193 
8 63 193 
Stop 
0% 
0.92 0.92 0.92 
9 72 220 
928 246 275 
928 246 275 
6.4 6.2 ¥6.4 
3.5 3.3 3.3 
96 91 71 
211 793 757 
81 462 275 
9 220 0 
72 0 59 
607 757 1700 
0.13 0.29 0.16 
11 30 0 
11.8 7.6 0.0 
B A 
11.8 7.6 0.0 
B 
33) 
51.2% 
15 


¢ 
212 


212 
Free 
0% 
0.92 
242 


None 


b 

189 52 
189 52 
Free 

0% 

0.92 0.92 
216 59 
None 

437 


ICU Level of Service 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM peak Hour - Alternative 2 
1: Paradise Rd & Ellis Rd 11/24/2016 5:00 pm 


“~ N 2 we KN TY -~Amw LK YY 
LaneGroup SEL SET —OSER_—ONWL_=sONWT_ NWR ONEL_ONET NER SWE SWT_SWR 


Lane Configurations > > rar yar 

Traffic Volume (vph) 28 20 2 1 8 2 2 625 13 5 420 15 
Future Volume (vph) 28 20 2 1 8 2 2 625 13 5 420 15 
Satd. Flow (prot) 0 1743 0 Wyse 0 0 1795 0 0 1790 0 
Fit Permitted 0.976 0.963 0.999 0.992 

Satd. Flow (perm) 0 1749 0 0 1694 0 0 1793 0 Oy 0 
Satd. Flow (RTOR) 2 2 2 3 

Lane Group Flow (vph) 0 57 0 0 12 0 0 723 0 0 497 0 
Turn Type Perm NA Perm NA Perm NA Perm NA 
Protected Phases 6 2 4 8 

Permitted Phases 6 2 4 8 

Total Split (s) 12.0 12.0 12.0 12.0 40.0 40.0 40.0 40.0 

Total Lost Time (s) 6.0 6.0 6.0 6.0 

Act Effct Green (s) 6.4 6.4 36.1 36.1 

Actuated g/C Ratio 0.13 0.13 0.74 0.74 

vic Ratio 0.24 0.05 0.54 0.38 

Control Delay 27.1 24.6 115 8.3 

Queue Delay 0.0 0.0 0.0 0.0 

Total Delay 27.1 24.6 115 8.3 

LOS C C B A 
Approach Delay 27.1 24.6 115 8.3 
Approach LOS C C B A 

Queue Length 50th (ft) 14 3 101 57 

Queue Length 95th (ft) 60 20 #515 264 

Internal Link Dist (ft) 155 218 904 626 

Turn Bay Length (ft) 

Base Capacity (vph) 233 226 1345 1333 
Starvation Cap Reductn 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 

Storage Cap Reductn 0 0 0 0 

Reduced vic Ratio 0.24 0.05 0.54 0.37 


Intersection Summary 
Cycle Length: 75 
Actuated Cycle Length: 48.7 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.54 
Intersection Signal Delay: 11.1 Intersection LOS: B 
Intersection Capacity Utilization 56.1% ICU Level of Service B 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 1: Paradise Rd & Ellis Rd 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM peak Hour - Alternative 2 


2: Paradise Rd & Vinnin Ligour Dr 11/24/2016 5:00 pm 
m C7 mw | # 
Lane Configurations y x 4b ee 
Traffic Volume (vph) 99 100 722 23 145 604 
Future Volume (vph) 99 100 722 23 145 604 
Satd. Flow (prot) 1540 1378 2419 QO 1215 2431 
Fit Permitted 0.950 0.273 
Satd. Flow (perm) 1540 1378 2419 0 349-2431 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 108 109 815 0 159 661 
Turn Type Prot —pttov NA pm+pt NA 
Protected Phases 2 23 4 3 8 
Permitted Phases 8 
Total Split (s) 19.0 52.0 19.0 71.0 
Total Lost Time (s) 5.0 5.0 6.0 5.0 
Act Effct Green (s) iil al 26.2 53.8 67.9 68.9 
Actuated g/C Ratio 0.12 0.29 0.60 0.75 0.77 
vic Ratio 0.57 0.27 0.56 0.45 0.36 
Control Delay 48.5 24.9 13.9 5.5 0.5 
Queue Delay 0.0 0.0 0.0 0.0 0.0 
Total Delay 48.5 24.9 13.9 5.5 0.5 
LOS D ¢ B A A 
Approach Delay 36.7 13.9 1.5 
Approach LOS D B A 
Queue Length 50th (ft) 58 47 137 1 1 
Queue Length 95th (ft) 108 82 226 m5 1 
Internal Link Dist (ft) 133 258 783 
Turn Bay Length (ft) 150 
Base Capacity (vph) 239 437 1446 388 1861 
Starvation Cap Reductn 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced vic Ratio 0.45 0.25 0.56 0.41 0.36 





Cycle Length: 90 

Actuated Cycle Length: 90 

Offset: 84 (93%), Referenced to phase 4:NET and 8:SWTL, Start of Green 

Control Type: Actuated-Coordinated 

Maximum v/c Ratio: 0.57 

Intersection Signal Delay: 11.1 Intersection LOS: B 
Intersection Capacity Utilization 62.2% ICU Level of Service B 
Analysis Period (min) 15 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 2: Paradise Rd & Vinnin Ligour Dr 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM peak Hour - Alternative 2 
3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 11/24/2016 5:00 pm 


wr» GZBeE +f © 4 pp ye x x 





Lane Configurations . b b ~ MD - ron 


Traffic Volume (vph) 196 60 182 90 87 25 181 695 60 39 494 144 
Future Volume (vph) 196 60 182 90 87 25 181 695 60 39 494 144 
Satd. Flow (prot) 1540 1409 0 1540 1558 0 1215 2369 0 1215 = 2301 0 
Fit Permitted 0.679 0.413 0.389 0.224 

Satd. Flow (perm) 1100 1409 0 669 1558 0 498 2369 0 287 =. 2301 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 212 262 0 97 121 0 196 817 0 42 691 0 
Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA 
Protected Phases 6 2 i 4 B 8 
Permitted Phases 6 2 4 8 

Total Split (s) 31.0 31.0 31.0 31.0 18.0 48.0 11.0 41.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 5.0 5.0 

Act Effct Green (s) 21.6 21.6 21.6 21.6 oy) 50.5 40.4 40.4 

Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.57 0.56 0.45 0.45 

vic Ratio 0.80 0.78 0.61 0.32 0.51 0.61 0.22 0.67 

Control Delay 54.3 47.3 45.8 29,2 15.8 11.3 19,1 24.7 

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total Delay 54.3 47.3 45.8 29.2 15.8 11.3 19.1 24.7 

LOS D D D C B B B C 
Approach Delay 50.4 36.6 12.1 24.4 
Approach LOS D D B C 

Queue Length 50th (ft) 111 136 48 55 35 82 14 164 

Queue Length 95th (ft) #201 215 98 99 56 104 36 244 

Internal Link Dist (ft) 1630 222 783 1420 

Turn Bay Length (ft) 150 500 150 

Base Capacity (vph) 317 407 193 450 388 1330 193 1032 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 0 0 

Reduced vic Ratio 0.67 0.64 0.50 0.27 0.51 0.61 0.22 0.67 


Intersection Summary 
Cycle Length: 90 
Actuated Cycle Length: 90 
Offset: 0 (0%), Referenced to phase 4:NETL and 8:SWTL, Start of Green, Master Intersection 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 0.80 
Intersection Signal Delay: 25.5 Intersection LOS: C 
Intersection Capacity Utilization 82.0% ICU Level of Service E 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 


Splits and Phases: 3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM peak Hour - Alternative 2 
4: Paradise Rd & Vinnin St 11/24/2016 5:00 pm 


F+ry ft Xa terry td a 





Lane Configurations . b + ff dt db 


Traffic Volume (vph) 11 376 59 217 310 64 32 520 358 99 441 16 
Future Volume (vph) 11 376 59 217 310 64 32 520 358 99 441 16 
Satd. Flow (prot) 1215 1251 0 1215 1279 1088 0 3070 1378 0 3037 0 
Fit Permitted 0.555 0.187 0.884 0.601 

Satd. Flow (perm) 710 1251 0 239 1279 1073 0 2722 1354 0 1842 0 
Satd. Flow (RTOR) *100 

Lane Group Flow (vph) 12 481 0 240 343 71 0 610 396 0 614 0 
Turn Type Perm NA pm-+pt NA Perm Perm NA Perm  pm+pt NA 
Protected Phases 6 5 2 4 3 8 
Permitted Phases 6 2 2 4 4 8 

Total Split (s) 39.0 39.0 15.0 54.0 54.0 35.0 35.0 35.0 11.0 46.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 34.0 34.0 49.0 49.0 49.0 30.0 30.0 41.0 

Actuated g/C Ratio 0.34 0.34 0.49 0.49 0.49 0.30 0.30 0.41 

vic Ratio 0.05 1.13 1.12 0.55 0.14 0.75 0.83 0.74 

Control Delay 9.6 96.3 122.2 18.7 13.9 38.3 40.9 30.8 

Queue Delay 0.0 0.3 0.0 3.3 0.0 0.0 0.1 0.0 

Total Delay 9.6 96.6 122.2 22.0 13.9 38.3 41.0 30.8 

LOS A F F C B D D C 
Approach Delay 94.5 57.9 39.4 30.8 
Approach LOS F E D C 

Queue Length 50th (ft) 3 ~369 ~116 108 19 184 180 120 

Queue Length 95th (ft) m3 m#420 #277 190 m46 251 #346 m163 

Internal Link Dist (ft) 529 213 1420 571 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 241 425 214 626 525 816 476 826 
Starvation Cap R eductn 0 0 0 189 0 0 0 0 
Spillback Cap Reductn 0 13 0 0 0 0 1 0 

Storage Cap Reductn 0 0 0 0 0 0 0 0 

Reduced vic Ratio 0.05 1.17 1.12 0.78 0.14 0.75 0.83 0.74 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 0 (0%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green, Master Intersection 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 1.13 
Intersection Signal Delay: 51.7 Intersection LOS: D 
Intersection Capacity Utilization 105.0% ICU Level of Service G 
Analysis Period (min) 15 
* User Entered Value 
~ Volume exceeds capacity, queue is theoretically infinite. 

Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 4: Paradise Rd & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM peak Hour - Alternative 2 


5: Paradise Rd & Loring Ave 11/24/2016 5:00 pm 
Any < fda¢ 
Lane Configurations y ‘ol y + 4 rid 
Traffic Volume (vph) 287 24 15 573 521 289 
Future Volume (vph) 287 24 15 573 521 289 
Satd. Flow (prot) 1191 = 1378 = 1540) 2S «1588 =) 1588 = 1350 
Fit Permitted 0.950 0.196 
Satd. Flow (perm) 1191 1338 318 1588 1588 1286 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 331 28 17 661 601 333 
Turn Type Prot. Perm pm+pt NA NA Perm 
Protected Phases 4 5 2 6 
Permitted Phases 4 2 6 
Total Split (s) 39.0 39.0 11.0 61.0 50.0 50.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 30.9 30.9 59.1 59.1 45.0 45.0 
Actuated g/C Ratio 0.31 0.31 0.59 0.59 0.45 0.45 
vic Ratio 0.90 0.07 0.06 0.70 0.84 0.58 
Control Delay 36.2 5.2 3.4 19.1 37.1 25.3 
Queue Delay 0.0 0.0 0.0 0.1 0.0 0.0 
Total Delay 36.2 5.2 3.4 19.2 37,1 25.3 
LOS D A A B D G 
Approach Delay 33.7 18.8 32.9 
Approach LOS C B C 
Queue Length 50th (ft) 19 1 1 169 329 153 
Queue Length 95th (ft) #338 m2 m2 226 #536 246 
Internal Link Dist (ft) 691 571 296 
Turn Bay Length (ft) 150 
Base Capacity (vph) 404 454 299 938 714 578 
Starvation Cap Reductn 0 0 0 20 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.82 0.06 0.06 0.72 0.84 0.58 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 99 (99%), Referenced to phase 2:NBTL and 6:SBT, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.90 
Intersection Signal Delay: 28.2 Intersection LOS: C 
Intersection Capacity Utilization 67.0% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 5: Paradise Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM peak Hour - Alternative 2 
6: Loring Ave & Vinnin St 11/24/2016 5:00 pm 


wr» Be +f © 4 pp ye x x 





Lane Configurations mary yi b 


a id i b 
Traffic Volume (vph) 2 1 2 314 6 25) 7 298 440 25 292 4 
Future Volume (vph) 2 1 2 314 6 25 7 298 440 25 292 4 
Satd. Flow (prot) 0 1445 0 1215 ~=1060 0 1296 =6. 1337S: 1160) 39s 1296 )~=— 1334 0 
Fit Permitted 0.965 0.754 0.557 0.352 
Satd. Flow (perm) 0 1422 0 965 1060 0 760 = 1337. — 1105 480 1334 0 
Satd. Flow (RTOR) *200 
Lane Group Flow (vph) 0 5 0 358 36 0 8 340 502 29 338 0 
Turn Type Perm NA Perm NA Perm NA Perm  pm+pt NA 
Protected Phases 6 2 4 3 8 
Permitted Phases 6 2 4 4 8 
Total Split (s) 48.0 48.0 48.0 48.0 41.0 41.0 41.0 11.0 52.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 47.7 47.7 47.7 35.7 35.7 35.7 42.3 42.3 
Actuated g/C Ratio 0.48 0.48 0.48 0.36 0.36 0.36 0.42 0.42 
vic Ratio 0.01 0.78 0.07 0.03 0.71 0.96 0.12 0.60 
Control Delay 16.4 33.3 115 21.3 37.2 51.0 1.8 71 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 16.4 33.3 11.5 21.3 37.2 51.0 1.8 71 
LOS B G B G D D A A 
Approach Delay 16.4 31.3 45.2 6.7 
Approach LOS B C D A 
Queue Length 50th (ft) 2 244 14 3 184 208 1 10 
Queue Length 95th (ft) 9 m#390 m23 14 292 #432 ml 9 
Internal Link Dist (ft) 69 529 965 691 
Turn Bay Length (ft) 150 100 150 150 
Base Capacity (vph) 677 459 505 280 494 534 252 626 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 
Reduced vic Ratio 0.01 0.78 0.07 0.03 0.69 0.94 0.12 0.54 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 69 (69%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.96 
Intersection Signal Delay: 32.9 Intersection LOS: C 
Intersection Capacity Utilization 71.3% ICU Level of Service C 
Analysis Period (min) 15 
* User Entered Value 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 6: Loring Ave & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM peak Hour - Alternative 2 


7: Salem St & Vinnin St 11/24/2016 5:00 pm 
-7y ra P 
Lane Configurations ‘ ‘ol f+ y ‘od 
Traffic Volume (vph) 648 197 70 441 121 97 
Future Volume (vph) 648 197 70 441 121 97 
Satd. Flow (prot) 1588 1378 0 2414 (1191 1088 
Fit Permitted 0.771  ~=0.950 
Satd. Flow (perm) 1588 1378 0 1874 1191 1088 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 716 218 0 564 134 107 
Turn Type NA Perm  pm+pt NA Prot Prot 
Protected Phases 6 5 2 4 4 
Permitted Phases 6 2 
Total Split (s) 65.0 65.0 11.0 76.0 24.0 24.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 74.6 74.6 74.6 15.4 15.4 
Actuated g/C Ratio 0.75 0.75 0.75 0.15 0.15 
vic Ratio 0.60 0.21 0.40 0.73 0.64 
Control Delay 3.0 1.3 6.1 62.5 56.5 
Queue Delay aha 0.9 0.0 0.4 0.0 
Total Delay 6.3 2.1 6.1 62.9 56.5 
LOS A A A E E 
Approach Delay 5.3 6.1 60.0 
Approach LOS A A E 
Queue Length 50th (ft) 36 5 60 81 64 
Queue Length 95th (ft) m105 m14 97 143 119 
Internal Link Dist (ft) 213 175 347 
Turn Bay Length (ft) 150 
Base Capacity (vph) 1184 1028 1398 226 206 
Starvation Cap Reductn 359 559 0 0 0 
Spillback Cap Reductn 0 0 0 7 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced vic Ratio 0.87 0.46 0.40 0.61 0.52 





Cycle Length: 100 

Actuated Cycle Length: 100 

Offset: 76 (76%), Referenced to phase 2:WBTL and 6:EBT, Start of Green 

Control Type: Actuated-Coordinated 

Maximum v/c Ratio: 0.73 

Intersection Signal Delay: 13.2 Intersection LOS: B 
Intersection Capacity Utilization 83.2% ICU Level of Service E 
Analysis Period (min) 15 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 7: Salem St & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM peak Hour - Alternative 2 


8: Swampscott Mall Driveway & Essex St 11/24/2016 5:00 pm 
-y7y ra P 
Lane Configurations + rid 5 + y ‘ol 
Traffic Volume (vph) 693 254 66 631 259 108 
Future Volume (vph) 693 254 66 631 259 108 
Satd. Flow (prot) 1459 1240 1540 1588 1540 1378 
Fit Permitted 0.171 0.950 
Satd. Flow (perm) 1459 1240 277 ~=1588 §=6:1540 ~—s: 1378 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 782 287 75 712 292 122 
Turn Type NA Perm  pm+pt NA Prot —pttov 
Protected Phases 4 3 8 2 23 
Permitted Phases 4 8 
Total Split (s) 65.0 65.0 11.0 76.0 29.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 56.2 56.2 67.4 67.4 21.8 32.9 
Actuated g/C Ratio 0.57 0.57 0.68 0.68 0.22 0.33 
vic Ratio 0.95 0.41 0.28 0.66 0.86 0.27 
Control Delay 42.7 14.5 8.5 13.3 63.5 27.4 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 42.7 14.5 8.5 13.3 63.5 27.4 
LOS D B A B E @ 
Approach Delay 35,1 12.9 52.9 
Approach LOS D B D 
Queue Length 50th (ft) 457 101 15 251 188 59 
Queue Length 95th (ft) #7143 163 30 377 ~—s- #330 107 
Internal Link Dist (ft) 1242 509 1630 
Turn Bay Length (ft) 200 100 150 
Base Capacity (vph) 893 759 265 1150 377 448 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.88 0.38 0.28 0.62 0.77 0.27 


Intersection Summary 
Cycle Length: 105 
Actuated Cycle Length: 99.3 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.95 
Intersection Signal Delay: 30.6 Intersection LOS: C 
Intersection Capacity Utilization 76.8% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 8: Swampscott Mall Driveway & Essex St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM peak Hour - Alternative 2 


9: Harrison Rd & Loring Ave 11/24/2016 5:00 pm 
~ 2 we NY mw 

Lane Configurations 4 ‘od y + bl 

Traffic Volume (vph) 972 120 37 826 10 15 

Future Volume (vph) 972 120 37 826 10 15 

Satd. Flow (prot) 1493 1218 1621 1433 1622 0 

Fit Permitted 0.149 0.981 

Satd. Flow (perm) 1493-1183 254 1433 1622 0 

Satd. Flow (RTOR) 

Lane Group Flow (vph) 1109 137 42 943 28 0 

Turn Type NA Perm Perm NA Prot 

Protected Phases 6 2 4 9 

Permitted Phases 6 2 

Total Split (s) 62.0 62.0 62.0 62.0 13.0 25.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 62.5 62.5 62.5 62.5 8.3 

Actuated g/C Ratio 0.87 0.87 0.87 0.87 0.11 

vic Ratio 0.86 0.13 0.19 0.76 0.15 

Control Delay 19.4 49 9.0 14.7 37.0 

Queue Delay 0.1 0.0 0.0 0.0 0.0 

Total Delay 19.5 49 9.0 14.7 37.0 

LOS B A A B D 

Approach Delay 17.9 14.5 37.0 

Approach LOS B B D 

Queue Length 50th (ft) 0 0 0 0 10 

Queue Length 95th (ft) #1159 73 39 #951 45 

Internal Link Dist (ft) 486 296 259 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 1293 1024 220 1241 186 

Starvation Cap Reductn 5 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 

Reduced vic Ratio 0.86 0.13 0.19 0.76 0.15 





Cycle Length: 100 
Actuated Cycle Length: 72.2 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.86 
Intersection Signal Delay: 16.6 Intersection LOS: B 
Intersection Capacity Utilization 71.7% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 9: Harrison Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM peak Hour - Alternative 2 
10: Pickman Rd & Loring Ave 11/24/2016 5:00 pm 


» f | £ FA 
Lane Group NBL_NBT__SBT_SBR__NEL__—NER 09 


Lane Configurations d b bl 

Traffic Volume (vph) 14 786 1044 25 22 11 
Future Volume (vph) 14 786 1044 25 22 11 
Satd. Flow (prot) 0 1511 1508 0 1663 0 
Fit Permitted 0.753 0.968 

Satd. Flow (perm) 0 1139 1508 0 1663 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 0 913 1221 0 38 0 
Turn Type Perm NA NA Prot 
Protected Phases 2 6 4 9 
Permitted Phases 2 

Total Split (s) 54.0 54.0 54.0 12.0 24.0 
Total Lost Time (s) 6.0 5.0 5.0 

Act Effct Green (s) 54.0 54.3 6.8 

Actuated g/C Ratio 0.85 0.86 0.11 

vic Ratio 0.94 0.94 0.21 

Control Delay 317 27.8 33.9 

Queue Delay 0.0 0.0 0.0 

Total Delay 31.7 27.8 33.9 

LOS C C C 
Approach Delay 31.7 27.8 33.9 
Approach LOS C C C 

Queue Length 50th (ft) 0 0 11 

Queue Length 95th (ft) #931 #1179 51 

Internal Link Dist (ft) 486 689 323 

Turn Bay Length (ft) 

Base Capacity (vph) 973 = 1296 191 
Starvation Cap Reductn 0 0 0 

Spillback Cap Reductn 0 0 0 

Storage Cap Reductn 0 0 0 

Reduced vic Ratio 0.94 0.94 0.20 





Cycle Length: 90 
Actuated Cycle Length: 63.2 
Control Type: Semi Act-Uncoord 
Maximum v/c Ratio: 0.94 
Intersection Signal Delay: 29.5 Intersection LOS: C 
Intersection Capacity Utilization 72.6% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 10: Pickman Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM peak Hour - Alternative 2 
11: Leggs Hill Rd & Loring Ave 11/24/2016 5:00 pm 


>~>-a~ €Ty NR CC 


Lane Configurations 4 ‘ol y + bil 

Traffic Volume (veh/h) 774 46 164 823 12 89 
Future Volume (Veh/h) 774 46 164 823 12 89 
Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 
Hourly flow rate (vph) 838 50 178 891 13 96 
Pedestrians 10 10 

Lane Width (ft) 11.0 11.0 

Walking Speed (ft/s) 3.0 3.0 

Percent Blockage 1 1 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 922 

pX, platoon unblocked 0.40 

vC, conflicting volume 898 2105 848 


vC1, stage 1 conf vol 
vC2, stage 2 conf vol 


vCu, unblocked vol 898 3026 848 
tC, single (s) 41 *6.0 *6.0 
tC, 2 stage (s) 

tF (s) 2.2 3.0 3.0 
p0 queue free % 76 0 76 
cM capacity (veh/h) 748 6 403 
Volume Total 838 50 178 891 109 

Volume Left 0 0 178 0 13 

Volume Right 0 50 0 0 96 

cSH 1700 1700 748 ~=—-:1700 47 

Volume to Capacity 0.49 0.03 0.24 0.52 2.31 

Queue Length 95th (ft) 0 0 23 0 283 

Control Delay (s) 0.0 0.0 11.3 0.0 781.6 

Lane LOS B F 
Approach Delay (s) 0.0 1.9 781.6 
Approach LOS F 

Average Delay 42.2 

Intersection Capacity Utilization 68.8% ICU Level of Service C 
Analysis Period (min) 15 


* User Entered Value 
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Route 1A-Vinnin Square Priority Corridor Study 


2040 Weekday PM peak Hour - Alternative 2 


12: Tedesco St & Leggs Hill Rd 11/24/2016 5:00 pm 
x 4 = & \ wo 

Movement EBL EBT WBT_—OWBR_SBL_— SBR 

Lane Configurations ¢ b Lil 

Traffic Volume (veh/h) 133 534 436 100 112 187 

Future Volume (Veh/h) 133 534 436 100 112 187 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 

Hourly flow rate (vph) 150 603 492 113 126 211 

Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 

pX, platoon unblocked 

vC, conflicting volume 605 1452 548 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 605 1452 548 

tC, single (s) 41 ¥6,2 6.2 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 

p0 queue free % 85 5 61 

cM capacity (veh/h) 973 133 536 

Volume Total 753 605 337 

Volume Left 150 0 126 

Volume Right 0 113 211 

cSH 973 +=: 1700 251 

Volume to Capacity 0.15 0.36 1,34 

Queue Length 95th (ft) 14 0 445 

Control Delay (s) 3.7 0.0 216.7 

Lane LOS A F 

Approach Delay (s) 3.7 0.0 216.7 

Approach LOS F 

Average Delay 44.7 

Intersection Capacity Utilization 96.3% ICU Level of Service 

Analysis Period (min) 15 


* User Entered Value 


11/24/2016 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Weekday PM peak Hour - Alternative 2 
43: Tedesco St 11/24/2016 5:00 pm 


~~ ££ Ss FF 
Movement EBT OEBR WBL_ WET ONWEL NWR 


Lane Configurations b ff Lil 

Traffic Volume (veh/h) 615 139 59 564 47 52 
Future Volume (Veh/h) 615 139 59 564 47 52 
Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 
Hourly flow rate (vph) 694 157 67 637 53 59 
Pedestrians 

Lane Width (ft) 


Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 

pX, platoon unblocked 

vC, conflicting volume 851 1544 772 
vC1, stage 1 conf vol 

vC2, stage 2 conf vol 


vCu, unblocked vol 851 1544 7722 
tC, single (s) 41 6.4 6.2 
tC, 2 stage (s) 

tF (5) 2.2 3.5 3.3 
p0 queue free % 91 54 85 
cM capacity (veh/h) 788 116 399 
Volume Total 851 704 112 

Volume Left 0 67 53 

Volume Right 157 0 59 

cSH 1700 788 185 

Volume to Capacity 0.50 0.09 0.61 

Queue Length 95th (ft) 0 7 84 

Control Delay (s) 0.0 2.2 50.6 

Lane LOS A F 

Approach Delay (s) 0.0 2.2 50.6 

Approach LOS F 

Average Delay 43 

Intersection Capacity Utilization 93.5% ICU Level of Service F 
Analysis Period (min) 15 


11/24/2016 Synchro 9 Report 
Seth Page 4 


Route 1A-Vinnin Square Priority Corridor Study 


45: Salem St 


td < 


2040 Weekday PM peak Hour - Alternative 2 
11/24/2016 5:00 pm 


Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Volume Total 

Volume Left 

Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 

Lane LOS 

Approach Delay (s) 
Approach LOS 


Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 


11/24/2016 
Seth 


ANA 
= + 
73 107 83 161 
73 107 83 161 
Stop Free 
0% 0% 
0.92 0.92 0.92 0.92 
83 122 95 184 
None 
693 319 368 
693 319 368 
6.4 6.2 41 
3.5 3.3 2.2 
78 83 92 
377 722 1191 
205 279 368 
83 95 0 
122 0 98 
526 1191 1700 
0.39 0.08 0.22 
46 6 0 
16.1 3.3 0.0 
C A 
16.1 3.3 0.0 
C 
5.0 
53.5% 
15 


4 


2B iii 
237 
Free 

0% 
0.92 
270 


None 


427 


ICU Level of Service 


86 
86 


0.92 
98 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour - Alternative 2 
1: Paradise Rd & Ellis Rd 11/24/2016 1:00 pm 


“XN 2 we KN TY A~Amw LY 


Lane Configurations > Far rar mars 

Traffic Volume (vph) 19 7 3 0 5 1 0 465 0 1 437 1 
Future Volume (vph) 19 7 3 0 5 1 0 465 0 1 437 1 
Satd. Flow (prot) 0 1720 0 0 1766 0 0 1801 0 0 1801 0 
Fit Permitted 0.999 

Satd. Flow (perm) 0 1777 0 0 1766 0 0 1801 0 0 1799 0 
Satd. Flow (RTOR) 3 1 

Lane Group Flow (vph) 0 32 0 0 i 0 0 525 0 0 495 0 
Turn Type Perm NA NA NA Perm NA 
Protected Phases 6 2 4 8 

Permitted Phases 6 2 4 8 

Total Split (s) 13.0 13.0 13.0 13.0 39.0 39.0 39.0 39.0 

Total Lost Time (s) 6.0 6.0 6.0 6.0 

Act Effct Green (s) 6.9 6.7 38.9 38.9 

Actuated g/C Ratio 0.16 0.15 0.89 0.89 

vic Ratio 0.11 0.03 0.33 0.31 

Control Delay 21.1 21.6 6.2 6.0 

Queue Delay 0.0 0.0 0.0 0.0 

Total Delay 21.1 21.6 6.2 6.0 

LOS C G A A 
Approach Delay 21.1 21.6 6.2 6.0 
Approach LOS C C A A 

Queue Length 50th (ft) 5 1 0 0 

Queue Length 95th (ft) 38 14 291 269 

Internal Link Dist (ft) 155 218 904 594 

Turn Bay Length (ft) 

Base Capacity (vph) 311 308 1478 1477 
Starvation Cap Reductn 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 

Storage Cap Reductn 0 0 0 0 

Reduced vic Ratio 0.10 0.02 0.36 0.34 


Intersection Summary 
Cycle Length: 75 

Actuated Cycle Length: 43.8 

Control Type: Actuated-Uncoordinated 

Maximum v/c Ratio: 0.33 

Intersection Signal Delay: 6.7 Intersection LOS: A 

Intersection Capacity Utilization 44.0% ICU Level of Service A 

Analysis Period (min) 15 


Splits and Phases: 1: Paradise Rd & Ellis Rd 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour - Alternative 2 


2: Paradise Rd & Vinnin Ligour Dr 11/24/2016 1:00 pm 
m Cr”7 mw | # 
Lane Configurations y x 4b ee 
Traffic Volume (vph) 84 195 654 14 182 664 
Future Volume (vph) 84 195 654 14 182 664 
Satd. Flow (prot) 1296 =6.1160 3=—-. 2573 0 1296 =. 2583 
Fit Permitted 0.950 0.280 
Satd. Flow (perm) 1296 =©1160 =. 2573 0 382 = 2583 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 92 213 730 0 199 726 
Turn Type Prot — pttov NA pm+pt NA 
Protected Phases 2 23 4 3 8 
Permitted Phases 8 
Total Split (s) 30.0 42.0 21.0 63.0 
Total Lost Time (s) 5.0 5.0 6.0 5.0 
Act Effct Green (s) 18.7 35.8 47.2 63.3 64.3 
Actuated g/C Ratio 0.20 0.38 0.51 0.68 0.69 
vic Ratio 0.35 0.48 0.56 0.54 0.41 
Control Delay 34,2 23.9 19.6 12.3 77 
Queue Delay 0.0 0.0 0.0 0.0 0.0 
Total Delay 34.2 23.9 19.6 12.3 7/7 
LOS G ¢ B B A 
Approach Delay 27.0 19.6 8.7 
Approach LOS C B A 
Queue Length 50th (ft) 47 93 149 39 85 
Queue Length 95th (ft) 85 129 255 85 146 
Internal Link Dist (ft) 133 173 783 
Turn Bay Length (ft) 150 
Base Capacity (vph) 348 492 1306 407 1784 
Starvation Cap Reductn 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced vic Ratio 0.26 0.43 0.56 0.49 0.41 


Intersection Summary 
Cycle Length: 93 

Actuated Cycle Length: 93 

Offset: 0 (0%), Referenced to phase 4:NET and 8:SWTL, Start of Green 

Control Type: Actuated-C oordinated 

Maximum v/c Ratio: 0.56 

Intersection Signal Delay: 15.6 Intersection LOS: B 

Intersection Capacity Utilization 61.6% ICU Level of Service B 

Analysis Period (min) 15 


Splits and Phases: 2: Paradise Rd & Vinnin Ligour Dr 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour - Alternative 2 
3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 11/24/2016 1:00 pm 


wr» Be +f © 4 pp ye x x 





Lane Configurations . y b b ~ Mb . ros 


Traffic Volume (vph) 213 95 212 115 136 27 187 537 43 54 523 229 
Future Volume (vph) 213 95 212 115 136 27 187 537 43 54 523 229 
Satd. Flow (prot) 1296 1197 0 1296 1316 0 1296 =. 2548 0 1296 ©=—- 2448 0 
Fit Permitted 0.595 0.370 0.253 0.359 

Satd. Flow (perm) 812 1197 0 505 1316 0 345 2548 0 490 2448 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 231 332 0 124 176 0 202 628 0 58 814 0 
Turn Type Perm NA Perm NA pm-+pt NA pm-+pt NA 
Protected Phases 6 2 i 4 3 8 
Permitted Phases 6 2 4 8 

Total Split (s) 39.0 39.0 39.0 39.0 16.0 49.0 12.0 45.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 6.0 5.0 5.0 

Act Effct Green (s) 31.1 31.1 31.1 31.1 58.1 48.7 50.6 443 

Actuated g/C Ratio 0.31 0.31 0.31 0.31 0.58 0.49 0.51 0.44 

vic Ratio 0.92 0.89 0.79 0.43 0.69 0.51 0.19 0.75 

Control Delay 72.6 59.5 65.3 30.2 36.5 21.0 13.5 30.2 

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total Delay 72.6 59.5 65.3 30.2 36.5 21.0 13.5 30.2 

LOS E E E C D C B C 
Approach Delay 64.9 44.7 24.8 29.1 
Approach LOS E D C C 

Queue Length 50th (ft) 133 189 68 84 64 155 16 240 

Queue Length 95th (ft) #273 #844 #167 146 #117 212 35 #330 

Internal Link Dist (ft) 1673 222 783 1428 

Turn Bay Length (ft) 150 500 150 

Base Capacity (vph) 277 408 172 449 309 1240 307 1084 
Starvation Cap R eductn 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 0 0 

Reduced vic Ratio 0.83 0.81 0.72 0.39 0.65 0.51 0.19 0.75 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 0 (0%), Referenced to phase 4:NETL and 8:SWTL, Start of Green, Master Intersection 
Control Type: Actuated-C oordinated 
Maximum v/c Ratio: 0.92 
Intersection Signal Delay: 37.4 Intersection LOS: D 
Intersection Capacity Utilization 95.5% ICU Level of Service F 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 


Splits and Phases: 3: Paradise Rd & Swampscott Mall Driveway/Shopping Drive 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour - Alternative 2 
4: Paradise Rd & Vinnin St 11/24/2016 1:00 pm 


F+ry ft XA frre td a 





Lane Configurations : b a |) ; i a ; , an 


Traffic Volume (vph) 22 282 72 279 367 106 42 392 303 101 438 29 
Future Volume (vph) 22 282 72 279 367 106 42 392 303 101 438 29 
Satd. Flow (prot) 1459 = 1476 0 1459 = 1523-1305 0 2891 1305 0 2856 0 
Fit Permitted 0.329 0.298 0.825 0.725 

Satd. Flow (perm) 505 =: 1476 0 458 1523 1305 0 2397 1305 0 2090 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 24 392 0 308 406 117 0 479 335 0 628 0 
Turn Type Perm NA pm-+pt NA Perm Perm NA Perm  pm+pt NA 
Protected Phases 6 5 2 4 3 8 
Permitted Phases 6 2 2 4 4 8 

Total Split (s) 30.0 30.0 16.0 46.0 46.0 33.0 33.0 33.0 11.0 44.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 24.9 24.9 41.0 41.0 41.0 28.0 28.0 39.0 

Actuated g/C Ratio 0.28 0.28 0.46 0.46 0.46 0.31 0.31 0.43 

vic Ratio 0.17 0.96 0.93 0.59 0.20 0.64 0.83 0.66 

Control Delay 9.6 43.1 59.5 20.5 15.5 31.4 47.6 13.8 

Queue Delay 0.0 0.8 0.0 6.1 0.0 0.0 0.0 0.0 

Total Delay 9.6 43.9 59.5 26.6 15.5 31.4 47.6 13.8 

LOS A D E G B G D B 
Approach Delay 41.9 37.2 38.1 13.8 
Approach LOS D D D B 

Queue Length 50th (ft) 3 164 83 124 31 122 176 45 

Queue Length 95th (ft) m4 m#282 #288 251 m67 177 #323 m/5 

Internal Link Dist (ft) 529 213 1428 571 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 140 410 331 693 594 745 406 956 
Starvation Cap Reductn 0 0 0 229 0 0 0 0 
Spillback Cap Reductn 0 2 0 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 0 0 

Reduced vic Ratio 0.17 0.96 0.93 0.88 0.20 0.64 0.83 0.66 


Intersection Summary 
Cycle Length: 90 
Actuated Cycle Length: 90 
Offset: 0 (0%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green, Master Intersection 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.96 
Intersection Signal Delay: 32.7 Intersection LOS: C 
Intersection Capacity Utilization 93.9% ICU Level of Service F 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 

Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 4: Paradise Rd & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour - Alternative 2 


5: Paradise Rd & Loring Ave 11/24/2016 1:00 pm 
Any < fd¢ 
Lane Configurations y ‘ol y ‘ - ‘ol 
Traffic Volume (vph) 255 32 19 494 529 233 
Future Volume (vph) 255 32 19 494 529 233 
Satd. Flow (prot) 1286 1151 1296 1354 1365 1160 
Fit Permitted 0.950 0.242 
Satd. Flow (perm) 1286 =: 1128 330 8361354 Ss: 1365—Ss 1123 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 294 37 22 570 610 269 
Turn Type Prot Perm pm+pt NA NA Perm 
Protected Phases 4 5 2 6 
Permitted Phases 4 2 6 
Total Split (s) 28.0 28.0 11.0 62.0 51.0 51.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 22.3 22.3 Biel 57.7 46.0 46.0 
Actuated g/C Ratio 0.25 0.25 0.64 0.64 0.51 0.51 
vic Ratio 0.93 0.13 0.08 0.66 0.88 0.47 
Control Delay 49.2 11.7 3.0 14.0 35.6 17.6 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 49.2 li? 3.0 14.0 35.6 17.6 
LOS D B A B D B 
Approach Delay 45.0 13.5 30.1 
Approach LOS D B C 
Queue Length 50th (ft) 34 4 2 93 291 93 
Queue Length 95th (ft) #294 m10 m5 194 #515 162 
Internal Link Dist (ft) 691 571 296 
Turn Bay Length (ft) 150 
Base Capacity (vph) 328 288 284 868 697 573 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced vic Ratio 0.90 0.13 0.08 0.66 0.88 0.47 


Intersection Summary 
Cycle Length: 90 
Actuated Cycle Length: 90 
Offset: 83 (92%), Referenced to phase 2:NBTL and 6:SBT, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.93 
Intersection Signal Delay: 27.4 Intersection LOS: C 
Intersection Capacity Utilization 66.5% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 5: Paradise Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour - Alternative 2 
6: Loring Ave & Vinnin St 11/24/2016 1:00 pm 


wr» Be +f © 4 pp ye x x 





Lane Configurations mary 5 b 


¥j ed \ +b 
Traffic Volume (vph) 3 5 2 382 3 47 5 254 352 44 236 6 
Future Volume (vph) 3 5 2 382 3 47 5 254 352 44 236 6 
Satd. Flow (prot) 0 1550 0 1296 1126 0 1296 1354 1160 1296 1347 0 
Fit Permitted 0.969 0.750 0.590 0.384 
Satd. Flow (perm) 0 1522 0 1024 = 1126 0 805 1354 =. 1123 524 = 1347 0 
Satd. Flow (RTOR) *100 
Lane Group Flow (vph) 0 11 0 436 57 0 6 290 402 50 276 0 
Turn Type Perm NA Perm NA Perm NA Perm  pm+pt NA 
Protected Phases 6 2 4 3 8 
Permitted Phases 6 2 4 4 8 
Total Split (s) 47.0 47.0 47.0 47.0 32.0 32.0 32.0 11.0 43.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 44.1 44.1 44.1 29.3 29.3 29.3 35.9 35.9 
Actuated g/C Ratio 0.49 0.49 0.49 0.33 0.33 0.33 0.40 0.40 
vic Ratio 0.01 0.87 0.10 0.02 0.66 0.93 0.19 0.51 
Control Delay 13.1 28.5 5.3 22.7 35.6 54.0 6.1 10.6 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 13.1 28.5 5.3 22.7 35.6 54.0 6.1 10.6 
LOS B C A C D D A B 
Approach Delay 13.1 25.8 46.1 9.9 
Approach LOS B C D A 
Queue Length 50th (ft) 3 201 6 2 146 180 3 20 
Queue Length 95th (ft) 12 #419 m10 11 #259 #374 m8 49 
Internal Link Dist (ft) 69 529 965 691 
Turn Bay Length (ft) 150 100 150 150 
Base Capacity (vph) 746 501 552 261 440 432 260 568 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 
Reduced vic Ratio 0.01 0.87 0.10 0.02 0.66 0.93 0.19 0.49 


Intersection Summary 
Cycle Length: 90 
Actuated Cycle Length: 90 
Offset: 57 (63%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.93 
Intersection Signal Delay: 31.6 Intersection LOS: C 
Intersection Capacity Utilization 74.5% ICU Level of Service D 
Analysis Period (min) 15 
* User Entered Value 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 6: Loring Ave & Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour - Alternative 2 


7: Salem St & Vinnin St 11/24/2016 1:00 pm 
-7y ra P 
Lane Configurations 4 ‘ol f+ yj ‘ol 
Traffic Volume (vph) 505 183 146 527 185 96 
Future Volume (vph) 505 183 146 527 185 96 
Satd. Flow (prot) 1450 = 1232 0 2714 1447 1295 
Fit Permitted 0.682 0.950 
Satd. Flow (perm) 1450 1193 0 1871 1427 391295 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 558 202 0 743 204 106 
Turn Type NA Perm  pm+pt NA Prot Prot 
Protected Phases 6 5 2 4 4 
Permitted Phases 6 2 
Total S plit (s) 54.0 54.0 11.0 65.0 25.0 25.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 63.3 63.3 63.3 16.7 16.7 
Actuated g/C Ratio 0.70 0.70 0.70 0.19 0.19 
vic Ratio 0.55 0.24 0.57 0.76 0.44 
Control Delay 5.6 3.3 9.3 52.6 37.6 
Queue Delay 1.7 0.6 0.0 1.0 0.0 
Total Delay 73 3.9 9.3 53.6 37.6 
LOS A A A D D 
Approach Delay 6.4 9.3 48.1 
Approach LOS A A D 
Queue Length 50th (ft) 123 24 98 109 53 
Queue Length 95th (ft) m179 m36 160 181 100 
Internal Link Dist (ft) 213 175 1023 
Turn Bay Length (ft) 150 
Base Capacity (vph) 1019 838 1315 321 287 
Starvation Cap Reductn 291 351 0 0 0 
Spillback Cap Reductn 0 0 9 24 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced v/c Ratio 0.77 0.41 0.57 0.69 0.37 


Intersection Summary 
Cycle Length: 90 

Actuated Cycle Length: 90 

Offset: 76 (84%), Referenced to phase 2:WBTL and 6:EBT, Start of Green 

Control Type: Actuated-Coordinated 

Maximum v/c Ratio: 0.76 

Intersection Signal Delay: 14.7 Intersection LOS: B 

Intersection Capacity Utilization 84.3% ICU Level of Service E 

Analysis Period (min) 15 

m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 7: Salem St& Vinnin St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour - Alternative 2 


8: Swampscott Mall Driveway & Essex St 11/24/2016 1:00 pm 
-y7y ra P 
Lane Configurations 4 ‘ol y + 5 rid 
Traffic Volume (vph) 535 284 99 3) 291 140 
Future Volume (vph) 535 284 99 575 291 140 
Satd. Flow (prot) 1365 1151 1296 1354 1296 1151 
Fit Permitted 0.214 0.950 
Satd. Flow (perm) 1365 = 1112 292 1354 1296 1151 
Satd. Flow (RTOR) 
Lane Group Flow (vph) 604 321 112 649 329 158 
Turn Type NA Perm  pm+pt NA Prot — pttov 
Protected Phases 4 3 8 2 23 
Permitted Phases 4 8 
Total Split (s) 47.0 47.0 23.0 70.0 30.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 
Act Effct Green (s) 43.2 43.2 57.0 57.0 25.0 38.8 
Actuated g/C Ratio 0.47 0.47 0.62 0.62 0.27 0.42 
vic Ratio 0.94 0.61 0.41 0.77 0.93 0.33 
Control Delay 49.3 24.8 117 20.5 69.5 20.5 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 49.3 24.8 117 20.5 69.5 20.5 
LOS D G B C E G 
Approach Delay 40.8 19.2 53.6 
Approach LOS D B D 
Queue Length 50th (ft) 322 134 25 251 183 59 
Queue Length 95th (ft) #576 238 46 406 = #394 119 
Internal Link Dist (ft) 1242 539 1673 
Turn Bay Length (ft) 200 100 150 
Base Capacity (vph) 640 522 377 957 352 600 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 0.94 0.61 0.30 0.68 0.93 0.26 


Intersection Summary 
Cycle Length: 100 
Actuated Cycle Length: 92.1 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.94 
Intersection Signal Delay: 36.1 Intersection LOS: D 
Intersection Capacity Utilization 81.4% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 8: Swampscott Mall Driveway & Essex St 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour - Alternative 2 
9: Harrison Rd & Loring Ave 11/24/2016 1:00 pm 


~ 2 we NY mw 


Lane Configurations 4 ‘od y + bl 

Traffic Volume (vph) 700 120 37 826 10 15 
Future Volume (vph) 700 120 37 826 10 15 
Satd. Flow (prot) 1801 1531 1711 1801 1622 0 
Fit Permitted 0.261 0.981 

Satd. Flow (perm) 1801 1531 470 1801 1622 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 799 137 42 943 28 0 
Turn Type NA Perm Perm NA Prot 
Protected Phases 6 2 4 9 
Permitted Phases 6 2 

Total Split (s) 62.0 62.0 62.0 62.0 13.0 25.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 

Act Effct Green (s) 43.5 43.5 43.5 43.5 10.5 

Actuated g/C Ratio 0.86 0.86 0.86 0.86 0.21 

vic Ratio 0.52 0.10 0.10 0.61 0.08 

Control Delay 75 45 6.0 9.6 31.3 

Queue Delay 0.0 0.0 0.0 0.0 0.0 

Total Delay 7.6 45 6.0 9.6 31.3 

LOS A A A A G 

Approach Delay 7.1 9.4 31.3 
Approach LOS A A C 

Queue Length 50th (ft) 0 0 0 0 6 

Queue Length 95th (ft) 502 64 29 #771 44 

Internal Link Dist (ft) 486 296 259 

Turn Bay Length (ft) 150 150 

Base Capacity (vph) 1621 1378 423 1621 337 
Starvation Cap R eductn 51 0 0 0 0 

Spillback Cap Reductn 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 

Reduced vic Ratio 0.51 0.10 0.10 0.58 0.08 





Cycle Length: 100 
Actuated Cycle Length: 50.6 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.61 
Intersection Signal Delay: 8.6 Intersection LOS: A 
Intersection Capacity Utilization 60.6% ICU Level of Service B 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 9: Harrison Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour - Alternative 2 
10: Pickman Rd & Loring Ave 11/24/2016 1:00 pm 


» ft £ FA 
Lane Group = NBL_NBT__SBT__SBR__NEL__NER 09 


Lane Configurations € b Lil 

Traffic Volume (vph) 10 826 800 30 35 20 
Future Volume (vph) 10 826 800 30 35 20 
Satd. Flow (prot) 0 1799 1792 0 1659 0 
Fit Permitted 0.988 0.969 

Satd. Flow (perm) 0 1779 = 1792 0 1659 0 
Satd. Flow (RTOR) 

Lane Group Flow (vph) 0 954 947 0 63 0 
Turn Type Perm NA NA Prot 
Protected Phases 2 6 4 9 
Permitted Phases 2 

Total Split (s) 54.0 54.0 54.0 12.0 24.0 
Total Lost Time (s) 6.0 5.0 5.0 

Act Effct Green (s) 55.6 56.4 6.9 

Actuated g/C Ratio 0.75 0.76 0.09 

vic Ratio 0.71 0.69 0.41 

Control Delay 13.9 12.7 41.6 

Queue Delay 0.5 0.0 0.0 

Total Delay 14.3 12.7 41.6 

LOS B B D 
Approach Delay 14.3 12.7 41.6 
Approach LOS B B D 

Queue Length 50th (ft) 172 154 24 

Queue Length 95th (ft) #805 #179 #17 

Internal Link Dist (ft) 486 689 323 

Turn Bay Length (ft) 

Base Capacity (vph) 1337 = 1366 159 
Starvation Cap Reductn 100 0 0 
Spillback Cap Reductn 0 0 0 

Storage Cap Reductn 0 0 0 

Reduced vic Ratio 0.77 0.69 0.40 





Cycle Length: 90 
Actuated Cycle Length: 73.9 
Control Type: Semi Act-Uncoord 
Maximum v/c Ratio: 0.71 
Intersection Signal Delay: 14.4 Intersection LOS: B 
Intersection Capacity Utilization 68.2% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 10: Pickman Rd & Loring Ave 
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Route 1A-Vinnin Square Priority Corridor Study 


2040 Saturday PM Peak Hour - Alternative 2 


11: Leggs Hill Rd & Loring Ave 11/24/2016 1:00 pm 
>~>-a~ €T NR CEC 

Lane Configurations ‘ ‘i y ‘ bil 

Traffic Volume (veh/h) 722 23 79 642 16 123 

Future Volume (Veh/h) 722 23 79 642 16 123 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 

Hourly flow rate (vph) 782 25 86 695 17 133 

Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 922 

pX, platoon unblocked 0.75 

vC, conflicting volume 807 1649 782 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 807 1697 782 

tC, single (s) 41 6.4 6.2 

tC, 2 stage (s) 

tF (5) 2.2 3.5 3.3 

p0 queue free % 89 75 66 

cM capacity (veh/h) 818 69 394 

Volume Total 782 25 86 695 150 

Volume Left 0 0 86 0 17 

Volume Right 0 25 0 0 133 

cSH 1700 1700 818 1700 256 

Volume to Capacity 0.46 0.01 0.11 0.41 0.59 

Queue Length 95th (ft) 0 0 9 0 84 

Control Delay (s) 0.0 0.0 9.9 0.0 37.1 

Lane LOS A E 

Approach Delay (s) 0.0 1.1 37.1 

Approach LOS E 

Average Delay Sh 

Intersection Capacity Utilization 63.4% ICU Level of Service B 

Analysis Period (min) 15 
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Route 1A-Vinnin Square Priority Corridor Study 
14: Paradise Rd & Norfolk Ave 


2040 Saturday PM Peak Hour - Alternative 2 
11/24/2016 1:00 pm 


Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (Veh/h) 
Sign Control 

Grade 

Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 

Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

tC, 2 stage (s) 

tF (s) 

p0 queue free % 

cM capacity (veh/h) 


Volume Total 

Volume Left 

Volume Right 

cSH 

Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 

Lane LOS 

Approach Delay (s) 
Approach LOS 


Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 


11/24/2016 
Seth 


wd fF x KY 
bi d b 
Sil 14 12 447 460 65 
51 14 12 447 460 65 
Stop Free Free 
0% 0% 0% 
0.95 0.93 0.95 0.95 0.95 0.95 
56 16 13 494 508 72 
None None 
674 
0.88 
1064 544 580 
1005 544 580 
6.4 6.2 41 
3.5 3.3 22 
76 97 99 
233 539 994 
72 507 580 
56 13 0 
16 0 72 
266 994 1700 
0.27 0.01 0.34 
27 1 0 
23.5 0.4 0.0 
C A 
23.5 0.4 0.0 
C 
1.6 
45.4% ICU Level of Service 
15 
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Route 1A-Vinnin Square Priority Corridor Study 


2040 Saturday PM Peak Hour - Alternative 2 


21: Tedesco St & Leggs Hill Rd 11/24/2016 1:00 pm 
Py — ®’ \ wo 

Movement EBL EBT ~OWBT OWBR_SBL SBR 

Lane Configurations € b bil 

Traffic Volume (veh/h) 60 454 620 80 75 Sil 

Future Volume (Veh/h) 60 454 620 80 75 51 

Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 

Hourly flow rate (vph) 68 513 700 90 85 58 

Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 

Median storage veh) 

Upstream signal (ft) 

pX, platoon unblocked 

vC, conflicting volume 790 1394 745 

vC1, stage 1 conf vol 

vC2, stage 2 conf vol 

vCu, unblocked vol 790 1394 745 

tC, single (s) 41 6.4 6.2 

tC, 2 stage (s) 

tF (s) 2.2 3.5 3.3 

p0 queue free % 92 41 86 

cM capacity (veh/h) 830 143 414 

Volume Total 581 790 143 

Volume Left 68 0 85 

Volume Right 0 90 58 

cSH 830 1700 195 

Volume to Capacity 0.08 0.46 0.73 

Queue Length 95th (ft) 7 0 119 

Control Delay (s) 2.1 0.0 62.0 

Lane LOS A F 

Approach Delay (s) 2.1 0.0 62.0 

Approach LOS F 

Average Delay 6.7 

Intersection Capacity Utilization 85.6% ICU Level of Service 

Analysis Period (min) 15 
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Route 1A-Vinnin Square Priority Corridor Study 2040 Saturday PM Peak Hour - Alternative 2 
43: Tedesco St 11/24/2016 1:00 pm 


~_|_ ££ SS FF 
Movement EBT EBR WBE WET ONWE NWR 


Lane Configurations b df bl 

Traffic Volume (veh/h) 483 99 39 632 51 31 
Future Volume (Veh/h) 483 99 39 632 51 31 
Sign Control Free Free Stop 

Grade 0% 0% 0% 

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 
Hourly flow rate (vph) 545 112 44 714 58 35 
Pedestrians 

Lane Width (ft) 

Walking Speed (ft/s) 

Percent Blockage 

Right turn flare (veh) 

Median type None None 


Median storage veh) 

Upstream signal (ft) 

pX, platoon unblocked 

vC, conflicting volume 657 1403 601 
vC1, stage 1 conf vol 

vC2, stage 2 conf vol 


vCu, unblocked vol 657 1403 601 
tC, single (s) 41 6.4 6.2 
tC, 2 stage (s) 

tF (5) 2.2 3.5 3.3 
p0 queue free % 95 60 93 
cM capacity (veh/h) 931 147 500 
Volume Total 657 758 93 

Volume Left 0 44 58 

Volume Right 112 0 35 

cSH 1700 931 200 

Volume to Capacity 0.39 0.05 0.47 

Queue Length 95th (ft) 0 4 56 

Control Delay (s) 0.0 1.2 37.8 

Lane LOS A E 

Approach Delay (s) 0.0 1.2 37.8 

Approach LOS E 

Average Delay 2.9 

Intersection Capacity Utilization 80.1% ICU Level of Service D 
Analysis Period (min) 15 
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Warrants Summary 


Seth Asante 
CTPS intersection Tedesco St and Leggs Hill 


Date Performed 10/21/2016 Rd 


oe Jurisdiction Marblehead 
Project ID ba Ms Ono Mee Units U.S. Customary 


Time Period Analyzed PM 
East/West Street Tedesco Street 
Warrants Analysis North/South Street Leggs Hill Rd 


File Name Tedesco_Leggs Hill Major Street East-West 


Major Street Speed | | | Population < 10,000 Two Major Routes 
Se | ale : 
) 


Nearest Signal (ft | | Coordinated Signal System Weekend Count 
| oo Adequate Trials of Alternatives 5-yr Growth Factor 


Peds (ped/h) / Gaps 
gaps/h) 


Delay (s/veh) / (veh-hr) 


Warrant 2: Four-Hour Vehicular Volume 

2 A. Four-Hour Vehicular Volumes (Both major approaches --and-- higher minor approach) 
Warrant 3: Peak Hour 

3 A. Peak-Hour Conditions (Minor delay --and-- minor volume --and-- total volume ) --or-- 


3 B. Peak- Hour Vehicular Volumes (Both major approaches --and-- higher minor approach) 


[Warrant 4: Pedestrian Volume SSCS 
[2A FourHourVoumes-or —SOSCSCSCSOSOCCSCCCTCC‘ 
[48.One-Hourvoumes____—=S~SCSCSC“‘CSC*‘“‘“‘(C‘CSCSCSCSCSCSC‘“‘“‘(‘WCO 


Warrant 7: Crash Experience 
7 A. Adequate trials of alternatives, observance and enforcement failed --and-- 


7 B. Reported crashes susceptible to correction by signal (12-month period) --and-- 
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Warrants Summary Page 2 of 2 


7 C. (56%) Volumes for Warrants 1A, 1B --or-- 4 are satisfied 


Warrant 8: Roadway Network 


8 A. Weekday Volume (Peak hour total --and-- projected warrants 1, 2 or 3) --or-- 


8 B. Weekend Volume (Five hours total) 


Warrant 9: Grade Crossing 
9 A. Grade Crossing within 140 ft --and-- 
9 B. Peak-Hour Vehicular Volumes 
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APPENDIX G 


MassDOT Highway Division 
Project Development Process 


Overview of the Project Development Process 


Transportation decision-making is complex and can be influenced by legislative mandates, 
environmental regulations, financial limitations, agency programmatic commitments, and 
partnering opportunities. Decision-makers and reviewing agencies, when consulted early and 
often throughout the project development process, can ensure that all participants understand 
the potential impact these factors can have on project implementation. Project development is 
the process that takes a transportation improvement from concept through construction. 


The MassDOT Highway Division has developed a comprehensive project development process 
which is contained in Chapter 2 of the MassDOT Highway Division’s Project Development and 
Design Guide. The eight-step process covers a range of activities extending from identification 
of a project need, through completion of a set of finished contract plans, to construction of the 
project. The sequence of decisions made through the project development process 
progressively narrows the project focus and, ultimately, leads to a project that addresses the 
identified needs. The descriptions provided below are focused on the process for a highway 
project, but the same basic process will need to be followed for non-highway projects as well. 


1. Needs Identification 

For each of the locations at which an improvement is to be implemented, MassDOT leads an 
effort to define the problem, establishes project goals and objectives, and defines the scope of 
the planning needed for implementation. To that end, it has to complete a Project Need Form 
(PNF), which states in general terms the deficiencies or needs related to the transportation 
facility or location. The PNF documents the problems and explains why corrective action is 
needed. For this study, the information defining the need for the project will be drawn primarily, 
perhaps exclusively, from the present report. Also, at this point in the process, MassDOT meets 
with potential participants, such as the Metropolitan Planning Organization (MPO) and 
community members, to allow for an informal review of the project. 


The PNF is reviewed by the MassDOT Highway Division district office whose jurisdiction 
includes the location of the proposed project. MassDOT also sends the PNF to the MPO, for 
informational purposes. The outcome of this step determines whether the project requires 
further planning, whether it is already well supported by prior planning studies, and, therefore, 
whether it is ready to move forward into the design phase, or whether it should be dismissed 
from further consideration. 


2. Planning 

This phase will likely not be required for the implementation of the improvements proposed in 
this planning study, as this planning report should constitute the outcome of this step. However, 
in general, the purpose of this implementation step is for the project proponent to identify issues, 
impacts, and approvals that may need to be obtained, so that the subsequent design and 
permitting processes are understood. 


The level of planning needed will vary widely, based on the complexity of the project. Typical 
tasks include: define the existing context, confirm project need, establish goals and objectives, 
initiate public outreach, define the project, collect data, develop and analyze alternatives, make 
recommendations, and provide documentation. Likely outcomes include consensus on the 
project definition to enable it to move forward into environmental documentation (if needed) and 
design, or a recommendation to delay the project or dismiss it from further consideration. 


3. Project Initiation 

At this point in the process, the proponent, MassDOT Highway Division, fills out a Project 
Initiation Form (PIF) for each improvement, which is reviewed by its Project Review Committee 
(PRC) and the MPO. The PRC is composed of the Chief Engineer, each District Highway 
Director, and representatives of the Project Management, Environmental, Planning, Right-of- 
Way, Traffic, and Bridge departments, and the MassDOT Federal Aid Program Office (FAPO). 
The PIF documents the project type and description, summarizes the project planning process, 
identifies likely funding and project management responsibility, and defines a plan for 
interagency and public participation. First the PRC reviews and evaluates the proposed project 
based on the MassDOT’s statewide priorities and criteria. If the result is positive, MassDOT 
Highway Division moves the project forward to the design phase, and to programming review by 
the MPO. The PRC may provide a Project Management Plan to define roles and responsibilities 
for subsequent steps. The MPO review includes project evaluation based on the MPO’s regional 
priorities and criteria. The MPO may assign project evaluation criteria score, a Transportation 
Improvement Program (TIP) year, a tentative project category, and a tentative funding category. 


4. Environmental Permitting, Design, and Right-of-Way Process 

This step has four distinct but closely integrated elements: public outreach, environmental 
documentation and permitting (if required), design, and right-of-way acquisition (if required). The 
outcome of this step is a fully designed and permitted project ready for construction. However, a 
project does not have to be fully designed in order for the MPO to program it in the TIP. The 
sections below provide more detailed information on the four elements of this step of the project 
development process. 


Public Outreach 

Continued public outreach in the design and environmental process is essential to maintain 
public support for the project and to seek meaningful input on the design elements. The public 
outreach is often in the form of required public hearings, but can also include less formal 
dialogues with those interested in and affected by a proposed project. 


Environmental Documentation and Permitting 

The project proponent, in coordination with the Environmental Services section of the MassDOT 
Highway Division, will be responsible for identifying and complying with all applicable federal, 
state, and local environmental laws and requirements. This includes determining the appropriate 
project category for both the Massachusetts Environmental Protection Act (MEPA) and the 
National Environmental Protection Act (NEPA). Environmental documentation and permitting is 
often completed in conjunction with the Preliminary Design phase described below. 


Design 

There are three major phases of design. The first is Preliminary Design, which is also referred 
to as the 25-percent submission. The major components of this phase include full survey of the 
project area, preparation of base plans, development of basic geometric layout, development of 
preliminary cost estimates, and submission of a functional design report. Preliminary Design, 
although not required to, is often completed in conjunction with the Environmental Documentation 
and Permitting. The next phase is Final Design, which is also referred to as the 75-percent and 
100-percent submission. The major components of this phase include preparation of a 
subsurface exploratory plan (if required), coordination of utility relocations, development of traffic 
management plans through construction zones, development of final cost estimates, and 
refinement and finalization of the construction plans. Once Final Design is complete, a full set of 
Plans, Specifications, and Estimates (PS&E) is developed for the project. 


Right-of-Way Acquisition 

A separate set of Right-of-Way plans are required for any project that requires land acquisition 
or easements. The plans must identify the existing and proposed layout lines, easements, 
property lines, names of property owners, and the dimensions and areas of estimated takings 
and easements. 


5. Programming (Identification of Funding) 

Programming, which typically begins during the design phase, can actually occur at any time 
during the process, from planning to design. In this step, which is distinct from project initiation, 
the proponent requests that the MPO place the project in the region’s Transportation 
Improvement Program (TIP). The proponent requesting the project’s listing on the TIP can be 
the community or it can be one of the MPO member agencies (the Regional Planning Agency, 
MassDOT, and the Regional Transit Authority). The MPO then considers the project in terms of 
state and regional needs, evaluation criteria, and compliance with the regional Transportation 
Plan and decides whether to place it in the draft TIP for public review and then in the final TIP. 


6. Procurement 

Following project design and programming of a highway project, the MassDOT Highway 
Division publishes a request for proposals. It then reviews the bids and awards the contract to 
the qualified bidder with the lowest bid. 


7. Construction 
After a construction contract is awarded, MassDOT Highway Division and the contractor 
develop a public participation plan and a management plan for the construction process. 


8. Project Assessment 

The purpose of this step is to receive constituents’ comments on the project development 
process and the project’s design elements. MassDOT Highway Division can apply what is 
learned in this process to future projects. 


Project Development Schematic Timetable 





Step I: Problem/Need/Opportunity 
Identification The proponent completes a Project 
Need Form (PNF). This form is then reviewed by 
the MassDOT District office which provides 
guidance to the proponent on the subsequent steps 
of the process. 


Description 


Schedule Influence 

The Project Need Form has been 
developed so that it can be prepared 
quickly by the proponent, including any 
supporting data that is readily available. 
The District office shall return comments 
to the proponent within one month of 
PNF submission. 


Typical Duration 


1 to 3 months 





Step II: Planning 

Project planning can range from agreement that 
the problem should be addressed through a clear 
solution to a detailed analysis of alternatives and 
their impacts. 


Step III: Project Initiation 

The proponent prepares and submits a Project 
Initiation Form (PIF) and a Transportation 
Evaluation Criteria (TEC) form in this step. The 
PIF and TEC are informally reviewed by the 
Metropolitan Planning Organization (MPO) and 
MassDOT District office, and formally reviewed 
by the PRC. 


For some projects, no planning beyond 
preparation of the Project Need Form is 
required. Some projects require a 
planning study centered on specific 
project issues associated with the 
proposed solution or a narrow family of 
alternatives. More complex projects will 
likely require a detailed alternatives 
analysis. 

The PIF includes refinement of the 
preliminary information contained in the 
PNF. Additional information 
summarizing the results of the planning 
process, such as the Project Planning 
Report, are included with the PIF and 
TEC. The schedule is determined by PRC 
staff review (dependent on project 
complexity) and meeting schedule. 


Project Planning 
Report: 3 to 24+ 
months 


1 to 4 months 





Step IV: Design, Environmental, and Right of 
Way 

The proponent completes the project design. 
Concurrently, the proponent completes necessary 
environmental permitting analyses and files 
applications for permits. Any right of way needed 
for the project is identified and the acquisition 
process begins. 


The schedule for this step is dependent 
upon the size of the project and the 
complexity of the design, permitting, and 
right-of-way issues. Design review by the 
MassDOT district and appropriate 
sections is completed in this step. 


3 to 48+ months 





Step V: Programming 

The MPO considers the project in terms of its 
regional priorities and determines whether or not 
to include the project in the draft Regional 
Transportation Improvement Program (TIP) 
which is then made available for public comment. 
The TIP includes a project description and 
funding source. 


The schedule for this step is subject to 
each MPO’s programming cycle and 
meeting schedule. It is also possible that 
the MPO will not include a project in its 
Draft TIP based on its review and 
approval procedures. 


3 to 12+ months 





Step VI: Procurement The project is advertised 
for construction and a contract awarded. 


is initiated including public notification and any 
anticipated public involvement. Construction 
continues to project completion. 


Step VII: Construction The construction process 


Administration of competing projects can 
influence the advertising schedule. 

The duration for this step is entirely 
dependent upon project complexity and 
phasing. 


1 to 12 months 


3 to 60+ months 





Step VIII: Project Assessment The construction 
period is complete and project elements and 
processes are evaluated on a voluntary basis. 








The duration for this step is dependent 
upon the proponent’s approach to this 
step and any follow-up required. 





1 month 





Source: MassDOT Highway Division Project Development and Design Guide 





